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MAGNUM PRO AND 


gain, Micron leads the industry by making 

affordable workstation performance a reality. 
The new Micron Magnum Plus Pro200 expands 
the limits of a workstation with the most 
advanced components available. The Magnum 
Plus Pro200 system combines superior Micron 
І engineering with Intel's advanced Pentium? Pro 
m - ig processor and Windows? NT for the fastest, most 

| 


reliable system on the 


market today. The 
Micron Magnum Plus 
Pro200—just what 
you’d expect from 
Micron Electronics, 
the technology leader. 


“The Micron Magnum Plus Pro200 


is the workstation to beat.” 
—PC Magazine, February 6, 1996 


MAGNUM Pro150 MAGNUM PLUS Рко200 


e Intel 150MHz Pentium Pro processor * Intel 200MHz Pentium Pro processor 

e 256K internal cache, flash BIOS * 256K internal cache, flash BIOS 

* 8X EIDE CD-ROM drive, 3.5" floppy drive * PCI 32-bit Ultra SCSI Fast-20 controller 

* 16-bit stereo sound & speakers e 8X SCSI-2 CD-ROM drive, 3.5" floppy drive 

e PCI 64-bit video, MPEG, 2MB EDO * 16-bit stereo sound & speakers г> odia 

e Tool-free mini-tower or desktop e PCI 64-bit video, MPEG, 2MB EDO | 

e Microsoft® Mouse, 104-key keyboard * Tool-free mini-tower or тор i 

e Microsoft Windows NT Workstation 3.51 CD * Microsoft Mouse, 104-key keyboard 

• Microsoft Office Pro 95 & Bookshelf 95 CDs e Microsoft Windows NT Workstation 3.51 CD 

• 5-year/3-year Micron Power?" warranty* * Microsoft Office Pro 95 & Bookshelf 95 CDs 
* 5-year/3-year Micron Power warranty* 

A • 16MB RAM • 1.0GB EIDE hard drive | 


• 15" Micron 15FGx, .28dp (13.7" display) A * 32MB RAM * 2GB Fast SCSI-2 hard drive 
$ * 15" Micron 15FGx, .28dp (13.7" display) 
ГА Business lease $102/month $ 
Business lease $150/month 
B « 32MB RAM • 1.6GB EIDE hard drive 


• 17" Micron 17FGx, .26dp (15.8" display) В * 64MB RAM • 4GB Fast SCSI-2 hard drive. 
y: Micron 17FGx, .26dp (15.8" display) 
ГА Business lease $129/month 5,79 Business lease $182/month 


C + 128MB RAM * 9GB Fast SCSI-2 hard drive 
"y 7 6a MOO” .26dp (20.0” display) 


ГА Business lease $298/month 


J *MicRON POWER™ WARRANTY & SUPPORT 


| * 5-year limited warranty on microprocessor and main memory 
* 3-year limited parts-only system warranty 
* 1-year optional on-site service agreement 
* 30 days of free Micron-supplied software support 
* 30-day money-back policy 
* 24-hour technical support 


All sales are subject to Micron’s standard limited warranties and terms and conditions of 
sale, Copies of the limited warranties may be obtained by calling Micron. 
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ET speed, performance and reliability are 
just a few of the reasons Micron is a technology 


leader in PC design. From the award-winning 


Designed for 


w 


Microsoft® 
Windows 95 


PowerStation to the PowerServer SMP P266, Micron 
offers a complete range of dependable products to suit 


every need. When you're considering your next PC 


purchase, consider a Micron PC. 


POWERSTATION P100 


* Intel 100MHz Pentium? processor 
¢ 8X EIDE CD-ROM drive, 3.5" floppy drive 
* 16-bit stereo sound & speakers 
* PCI 64-bit video, MPEG, 2MB EDO 
* Tool-free mini-tower or desktop 
| * Microsoft® Mouse, 104-key keyboard 
.* Microsoft Windows® 95 CD & MS Plus! CD 
* 5-year/3-year Micron Power™ warranty* 


A + 8MB EDO RAM • 1.0GB EIDE hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 
e Microsoft Works 95 CD» 


$ l ,699 Business lease $58/month 


В + 16MB EDO RAM © 1.6GB EIDE hard drive 


* 15” Micron 15FGx, .28dp (13.7” display) 


* Microsoft Office Pro 95 & Bookshelf 95 CDs 


52, ‚099 Business lease $71/month 
~PowerSTATION LX P100 


* Intel 100MHz Pentium processor 

* 8MB EDO RAM * 1.0GB EIDE hard drive 
* 3.5" floppy drive, flash BIOS 

* PCI 64-bit graphics accelerator (1MB) 

* 15" Micron 15FGx, .28dp (13.7" display) 
* Tool-free mini-tower or desktop 

* Microsoft Mouse, 104-key keyboard 

* Microsoft Windows 95 & MS Plus! 


* Microsoft Works 95 
* 5-year/3-year Micron Power warranty* 


$ 1 ‚499 Business lease $51/month 


pentium 


* Intel 133MHz Pentium® processor 

e Dual Pentium SMP ZIF sockets 

e 512K write-back cache, flash BIOS 

e Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

e PCI 32-bit Ultra SCSI Fast-20 controller 

* 8X SCSI-2 CD-ROM drive, 3.5" floppy drive 
* PCI 64-bit video, MPEG, 2MB EDO 

e Full-size tower with 10 drive bays 

* Microsoft® Mouse, 104-key keyboard 

* Microsoft Windows? 95 CD & MS Plus! CD 
e 5-year/3-year Micron Power?" warranty* 


A * 16MB RAM • 1GB SCSI-2 hard drive 
e 15” Micron 15FGx, .28dp (13.7" display) 


52 ‚899 Business lease $99/month 


В *32MB RAM *2GB SCSI-2 hard drive 
$ 15” Micron 15ЕСх, .28dp (13.7" display) 
3 ۶ Business lease $126/month 


* With second 133MHz Pentium processor....add $399 
e With Windows NT Workstation 3.51 CD.......add $99 


POWERSERVER SMP P266 


e Dual 133MHz Pentium processors 

* 512K write-back cache, flash BIOS 

* Slots: 5 EISA, 2 PCI, 1 EISA/PCI 

e PCI 32-bit Ultra SCSI Fast-20 controller 

* 8X SCSI-2 CD-ROM drive, 3.5" floppy drive 
e PCI 64-bit video, MPEG, 2MB EDO 

* Full-size tower with 10 drive bays 

e Microsoft Mouse, 104-key keyboard 

* Microsoft Windows NT Workstation 3.51 CD 
• 5-year/3-year Micron Power warranty* 


A * 32MB RAM * 2GB SCSI-2 hard drive 
* 15" Micron 15FGx, .28dp (13.7" display) 


$3 ГА 9 Business lease $136/month 


В *64MB RAM * 4GB SCSI-2 hard drive 
* 17" Micron 17FGx, .26dp (15.8" display) 


$5 ‚3 99 Business lease $170/month 
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THE MICRON MILLENNIA 


LN up to 166MHz 


of Pentium® processor e = . ف‎ 
power, the Micron Millennia | 
surpasses established bench- 
marks to create a whole new 
level of computing perfor- = 

January 9, 1996 “тең = = 
Мина mance. Continuing to sweep bu 
the PC industry's most coveted awards, I E 
the Micron Millennia line was recently | 
recognized with PC Magazine's “Best 
MICRON 
Products of ~amm 
POLLENA UE 
1995” award. o —— 
һм а 
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MILLENNIA P150 j 


i 
e Intel 150MHz Pentium processor | 
* 512K pipelined burst cache, flash BIOS | 
* 8X EIDE CD-ROM drive, 3.5" floppy drive 
* 16-bit stereo sound & speakers 
e PCI 64-bit, 3D video, MPEG, 2MB EDO 
* Tool-free mini-tower or desktop 
• Microsoft® Mouse, 104-key keyboard 
e Microsoft Windows? 95 CD & MS Plus! CD 
* 5-year/3-year Micron Power?" warranty* 


A • 8MB EDO RAM * 1.0GB EIDE hard drive 
* 15” Micron 15FGx, .28dp (13.7" display) 
e Microsoft Works 95 CD 


$ 1 ГА 9 9 9 Business lease $68/month 


В * 16MB EDO RAM • 1.6GB EIDE hard drive 
%, » 15” Micron 15FGx, .28dp (13.7" display) 
Microsoft Office Pro 95 & Bookshelf 95 CDs 


۶ 3 9 9 Business lease $82/month 


iB EDO RAM * 2.1GB EIDE hard drive 
icron 17FGx, .26dp (15.8” display) 
oft Office Pro 95 & Bookshelf 95 CDs 


May 30, 1995 
MILLENNIA P120 


December 1 995 
MILLENNIA P133 


: (Pentium processor......... subtract $100 
Pentium processor................. add $100 


* 900 E. Karcher Road, Nampa, ID 83687 

* Mon-Fri 6am-10pm Sat 7am-5pm (МТ) 

* Intemational Sales Hours: Mon-Fri 6am-7pm (MT) 

* 208-893-3434 * Fax 208-893-3424 

* Purchase Order Fax 208-893-8992 

* Technical Support Available 24 Hours A Day-7 Days A Week 
* Technical Support E-mail: techsupport.meic@micon.com 
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Tollfree from Canada 


800-708-1758 


Md 


Tollfree from Mexico 


95-800-708-1755 


graphy or photography. intel, intel Inside and Pentium are registered trademarks of the intel 
k and Windows, Windows NT and the Windows logos are trademarks of Microsoft Corporation. 


ey-back policy does not include return freight and origina! shipping/handling charges, applies only to 
of shipment. All returns require RMA numbers and must be shipped in the original condition prepaid 
FAM-BYTE-9606 


MILLENNIA PLus P166 


* Intel 166MHz Pentium processor 
* 512K pipelined burst cache, flash BIOS 
e PCI 32-bit Ultra SCSI Fast-20 controller 


e 8X SCSI-2 CD-ROM drive, 3.5” floppy drive 
* 16-bit stereo sound & speakers 

e PCI 64-bit, 3D video, MPEG, 2MB EDO 

„ Tool-free mini-tower or desktop 

e Microsoft Mouse, 104-key keyboard 

e Microsoft Windows 95 CD & MS Plus! CD 

e Microsoft Office Pro 95 & Bookshelf 95 CDs 
* 5-year/3-year Micron Power warranty* 


A • 16MB EDO RAM • 1GB Fast SCSI-2 hard drive 
e 15" Micron 15FGx, .28dp (13.7” display) 


"be ‚өы 


В *32MB EDO RAM « 2GB Fast SCSI-2 hard drive 
e 15" Micron 15FGx, .28dp (13.7” display) 


$3 ۶ 5 9 9 Business lease $122/month 


С • 64MB EDO RAM * 4GB Fast SCSI-2 hard drive 
e 17" Micron 17FGx, .26dp (15.8" display) 


4 y 9 9 9 Business lease $170/month 


e With 150MHz Pentium processor....subtract $100 


Designed for 


Microsoft® 


pentium Windows’95 


800-233-7027 


http://www.mei.micron.com 


MICRON 


ELECTRONICS, INC. 
Circle 61 on Inquiry Card. 


Developers, Programmers & Engineers: 


dm YOU protect 


e 


wh 


ы Кы. 


Н ere's a FREE offer по 
self-respecting techie 
can turn down: call our 800 


number now and you'll. gét an 
ultra-hip pocket,gifütector. 


It's p Г А zip, nada. 


Ф No hassles, either. When 
you call, we won't try to sell you 
anything. We won't tell you how 
pirates steal your software, drive your 


sales curve down, and drain your revenue. 


“owe SENTINEL 


mention that our Software Protection 
easy to use Sentinel® keys are the best way to stop 

piracy. We won't brag about the fact that over 
8 million Sentinel keys protect products and profits 


for developers all over the world. 


Visit us at http://www.rnbo.com 


Do you develop 


network software? 


Well, we won't tell 
you about SentinelLM™ - the ultimate 
network license manager. How it 
enforces your licenses, provides many 
licensing models, and gives your 


customers true flexibility. 


And we're not even allowed to say 
how our Mykotronx subsidiary builds 
satellite ^ communication encryption 
systems for clients like the U.S. Соуегптег 


Hey developers, programmers 
and engineers - call Rainbow 


Lor =ч o oni your ate 
goodness sake, 
protect your 


products! 


Of course, you really do need to know So, get to it! Call 1-800-852-8569. 
more about the world’s leading security Tell us you want your pocket protector. Then 
solutions for the information age, so we'll ^ hang up the phone and go develop some new 
include a complimentary security kit with cool products for us to protect. 


your pocket protector. 
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Security Solutions for the Information Аде 


INTERNET: http://www.rnbo.com Ml WORLD HEADQUARTERS: 50 Technology Drive, irvine, CA 92718 W Tel: (714) 450-7300 B Fax: (714) 450-7450 
ASIA/LATIN AMERICA: (714) 450-7300 BI FRANCE: (33) 1 4143 29 00 M GERMANY: (49) 89 32 17 980 Œ U.K.: (44) 1932 570066 


©1996 Rainbow Technologies, Inc. Sentinel and SentinelLM are trademarks of Rainbow Technologies. All other product names are trademarks of their respective owners. 


(RAINBOW 


TECHNOL OG 


Circle 62 on Inquiry Card. 


Rainbow's Global 


Security Partners 
ALGERIA: AFAK 
(213) 41 85 61 


ARGENTINA: AgriAid, S.A 
(54) 1 8030534 


AUSTRALIA: LOADPLAN 
(61) 3 9690 0455 


КАТИ: E2S 
(32) 92 21 11 17 


BRAZIL: MIPS Sistemas Ltda. 
(55) 11 574 8686 


BULGARIA: KSIMETRO 
(35) 9279 1478 


CHINA (East): Shanghai Pudong 
Software Park Electronics Compony 
a 2] 6417 8626 


n orth): (S&S 
(66 10 217 7722 X2404 


COLOMBIA: Construdatu 
(57) 1 622 6011 


CZECH pe аш Int^ 
42) 23] 


EGYPT: ah E 
(202) 248 8994 


GREECE: Byte Computer S.A. 
(30) 1 924 1728 


HONG KONG: MT Tech. Co. 
(852) 2333 06 


HUNGARY: hie Kft 
(36) 76 481 


INDIA: ANC Engineering Co. 
(91) 11 4615680 


INDONESIA PT. роте InfoScon 
(62) 21 375 16 


IRAN: GAM EAN 
(98) 21 87 44 001 


ITALY: BFL ІВЕХЅА SPA 
(39) 23 31 00535 


ITALY: mm 
(39) 30 24 411 


JAPAN: Giken Shoji Co., Ltd. 
(81) 52 972 6544 


JORDAN: CDG Engineering 
(96) 26 863 8 


KOREA: Genesis Technologies 
(82) 2 578 3528 


LEBANON: Het Group Cons. 
(961) 1 4943 


ЖИА ise Systems Üesign 


CERI 3 2 1188 


MEXICO: ton Comp., S.A. de C. V. 
(52) 66 210 291 


MOROCCO: Futur & Soft 
(212) 2 40 03 97 


NETHERLANDS: [ntroCom 
(31) 74 2430 105 


NEW ZEALAND: Software Imoges 
i 3/8 9790 


enSoft 
By | p 2125 


PHILIPPINES Mannasoft Technology Сор, 
PHILIPPINES Hamat Technology Cop 


POLAND: HITEX Sp. z 0.0. 
(48) 22 41 97 51 
PORTUGAL: COMELTA 
(351) 1 941 65 07 


SAUDI ARABIA: ZEDAN 
(966) 2 665 1904 


SCANDINAVIA: Perico A/S 
(47) 2249 1500 


SINGAPORE: +l Design PTE LTD 
(65) 747 2 


SOUTH AFRICA: SOFTSECURE 
(27) 11 482 6964 


SPAIN: MECCO 

(34) 3 422 7700 
SWITZERLAND: IBY AG 

(41) 1 745 92 92 
SWITZERLAND: Safe Compaid S.A. 
(41) 2421 5386 

TAIWAN: Evershine Tech. 

(886) 2 8208925 


THAILAND: BCS Int'l 
(66) 2 319 4451 


TUNISIA: Soft Info. Technique 
(216) 1719 486 


TURKEY: BIMEKS, Ltd. 
(90) 216 348 3508 


VENEZUELA: HRTM sers 
(58) 2 261 4282 
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By Udo Flohr 

Before digital currency 

„ can replace paper and 
coin, four technology 
issues need to be 


A Place for Everything 


By Edmund X. DeJesus 

New technologies will raise 
capacities and lower prices of 
tomorrow's storage devices. 


Irresistible Drives 

By Edmund X. DeJesus 
Quantum mechanics meets 
dazzling aerodynamics at 
10,000 rpm in hard drives: 
the next generation. 
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The Way of All Flash 


By Rick Cook 
Flash memory hasn’t replaced 
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the hard disk, but it’s showing 
up in all kinds of devices. 


By Jason J. Hyon 

and Micheal D. Martin 

What you need to know to 
record your own CD-ROMs. 


jJ 
We get mail about our Web- 
server review, the future of 
computing, and our cover 


story on the Web PC. 


resolved. 
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By Salvatore Salamone 
Clustering technology moves 
toward the mainstream as 


; m standards finally emerge. 
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Ву Тот Thompson 


Comparing a trio of 3-D tech- 


nologies: SGI’s OpenGL, 


Apple’s QuickDraw 3D, and 


Microsoft’s Direct3D. 
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49 
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Apple’s low-level rendering 
system provides a cross-plat- 
form API for 3-D graphics 
acceleration. 


NETWORKS 
How to Put Mainframes 
on the Web 

53 
By Salvatore Salamone 
Browsers can provide a front 
end to all that data on big iron. 


U obtains data from RAM 


CPUs 

Two, Two Chips in One! 59 
By Tom Thompson 

A look inside a DSP that’s also 


a microcontroller. 


PROGRAMMING 
VxDs in Windows 95 

63 
By Rick Grehan 
Here’s how VxDs cope 
with Win 95’s mix of old 
16-bit applications and new 
Win32 programs. 


WEB PROJECT 


Web Conferencing 

131 
By Jon Udell 
Our Web wizard discusses the 
good and the bad of Web-based 
conferencing applications. 


NT Flies at 333 MHz 

65 
By Selinda Chiquoine 
Polywell’s new Alpha worksta- 
tion is the fastest machine 
we've ever tested, but its per- 
formance drops off in less 
CPU-intensive tests. 


Big Picture, Little Box 

66 
By Susan Colwell 
NEC fixed the card-compati- 
bility problems with its 
LCD300 flat-panel display and 
slashed prices in half. 


Internet Video: Small Isn't 
Beautiful 

69 
By Stephen Satchell 
and Н. B. J. Clifford 
УрО Шуе software promises 
real-time video via the Net. 
Too good to be true? 


Apple's Desktop Replacement 
70 

By G. Armour Van Horn 

Apple jazzes up its diminutive 

Duo notebook with a 603e 

chip. Dock it, and you’d think 

you’re running a PowerPC 

desktop machine. 
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e Steven Vaughan 
Exchange: E-mail on Steroids 
153 


By Steven J. Vaughan-Nichols 
Microsoft’s Exchange Server 
has some great e-mail features. 
But groupware it’s not. 


‘COMPARISON 


Building Bandwidth 

146 
By Jeffrey N. Fritz 
Our tests of three single-line 
ISDN adapters—from ADAK, 
Motorola, and 3Com—prove 
that low-cost digital connec- 
tions are finally here. 


LAB REPORT: HARDWARE 
12 Ink-Jet Printers 
for Quality Color 

114 
By Jim Kane 
and Dorothy Hudson 
Good-looking color doesn’t 
mean you have to dole outa lot 
of green. 


216 
Pick your CPU for this PC. 
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When D Equals E 

157 
By Jerry Pournelle 
Jerry takes a trip to Baltimore 
for the AAAS annual meeting. 
Back home, he installs a 
removable drive on Pentafluge. 


TOYS i 


Virtual Reality 

224 
Stereoscopic headsets and 
hand-controlled pucks won't 
be just for games for long. 


LAB REPORT: SOFTWARE 

New Leaders of the 

Client/Server Migration 
124 

By Mark Hettler 

Testing of four programs 

for building Windows 

client/server applications 

reveals the best tools. 


PROGRAM LISTINGS 


FTP: ftp.byte.com 

From BIX: Join “listings/ 
frombyte96" and select the appropriate 
subarea (i.e., *june96"), 

From the BYTE BBS at 1200-9600 
bps: Dial (603) 924-9820 and follow 
instructions at the prompt. 


THE BYTE WEB SITE 
and THE VIRTUAL PRESS ROOM 


www.byte.com 
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CONTENTS BY PLATFORM 


: New Leaders of the Client/ 


: use : Server Migrati 124 } 
Pentium Pro Moves : IBM to Improve Enterprise : sale ash ase tee : 

: : : Wetestfourleadingdevelop-  : 
to the Desktop .............. 26 : Support in OS/2 Warp : | 

' : : ment packages for Windows. — : 

Intel is preparing low-cost : ЕУР ——— 42 i | Cent T! 124 
versions of its top CPU. : Big Blue plans to add multipro- i Building Bandwidth ...... 146 | PETG re he ache үй stmt 
NT Notebooks Get Plug : cessing as well as directory and : ISDN adapters give your PCs : Conferencing............ 131 
and Play—Sort Of........... 36 i security services to its already : an affordable connection. E асса 124 
Digital is adding limited sup- 1 solid OS. ; Exchange: E-mail | Direct3D ...... sss 137 
port for PnP-like functionality : MACINTOSH E Steroids —————— 153:  — — 
to its NT notebooks. : Crave the ВАМЕ............. 49 i NT-based Exchange talks nice- : Disk drive 
Real Classes for Visual : Apple's RAVE low-level 3-0 i ly to other networks, including : technology........... 88, 91 
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ClassAssist adds inheritance | cross-platform API | INTERNET обр... 59 
Kov iP capi o ation a ; Tool Makers Take It pt — 153 
VxDs in Windows 95 .......63 : Replacement................ 70 { totheNet..................- 31 | 
How VxDs cope with Win- ٍ Apple revs up the dockable i: New components provide : Flash memory ............. 99 
dows95'smixoflé-bitand — | Duo notebook with a PowerPC 1 browser functions and Internet : Graphics ....49, 114, 137 
eis = HEE Ї X ; access that developers can : Internet..27, 31, 40, 48, 
NT Flies at 333 MHz........ 65 i 12 Ink-Jet Printers : build into their applications. — : 


The 333-MHz Poly 333P-A 
makes a great workstation for 
some NT applications. 


Internet Video: Small Isn't 


illu ————— sas 69 - 
i; Tom Thompson scrutinizes 
: Apple’s QuickDraw 3D. 
Irresistible Drives ........... 91 : Building Bandwidth...... 146 
: We test ISDN adapters that 

: come with Macintosh-based 


: communications software. 


VDOLive delivers real-time 
video over the Net—sort of. 


Even Windows 2110 won't be 
able to fill up future hard disks. 


12 Ink-Jet Printers 


for Quality Color.......... 114 
; CD It for Yourself ......... 105; 
can get great color output from : With ROM burners dropping 
: below the $1000 mark, it’s 

; time to consider storing your 


x i data on silver platters. 
Server Migration ......... 124 : 
: Must-See 3-D Engines...137 


: SGI’s OpenGL environment 
i extends beyond the PC and 


Our lab tests prove that you 


some nicely priced printers. 
New Leaders of the Client/ 
We test development tools for 


creating Windows-based 
client/server applications. 


Must-See 3-D Engines...137 : 


Microsoft’s Direct3D squares 
off against Apple’s QuickDraw 
3D and SGI’s OpenGL. 


Building Bandwidth ...... 146 
Three ISDN adapters give you 
an affordable digital link. 


Exchange: E-mail 

on Steroids ................ 153 
Back Office users will like 
Exchange Server's e-mail. 


Pournelle: When D 

UCAS —— 157 
Jerry installs a removable drive 
on a Win 95 machine. Alas. 
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: for Quality Color .......... 114 | 
i Apple'sStyleWriter is among 
: the dozen models we test for 
; sharp-looking output. 


Must-See 3-D Engines... 137 


UNIX 


: 12 Ink-Jet Printers 

: for Quality Color.......... 114 
i HP’s DeskJet 1600 CM gives 

| everyone on the network 

} access to color printing. 


: How Java Can Pay 
1 Е Renit — 40 i 
: How can applet developers 
: make money? Answers are 
: starting to emerge. 


: A Road Map to Better 
: Bandwidth .................. 48 : 
: Internet father Vinton Cerf 

: talks about technologies that 
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Sorry. 
This server is currently unavailable. 
Please try again later. 
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The server is still too busy to respond. 


Unless it broke down. 
o | Again. 
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Your repeated attempts to connect 
are beginning to make the server cross. 
Please go away. 
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occ Back again? 

[ What are you, some kind of rejection junkie? 
This server is still unavailable, 
and undoubtedly will remain so for the 
foreseeable future. 
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You can bang the keyboard til you're 
blue in the face, but this server just isn't 
going to have time for you. 

Not now. Not ever. Get over it. 
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A wide choice of preconfigured models. And something no other 64-bit RISC server 
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focus on running your business, not wrestling with bits and bytes. To see an 
Internet AlphaServer system in action, visit the Alta Vista™ search engine at 
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How you look 


Amoco is saving 5% per project or up to 20 million 
dollars by using Visio to better plan and manage 
its oil exploration. Other companies use it to 
save time. Still others to increase productivity. 
You'll find lots of companies have adopted Visio. 
Companies such as Chrysler, National Semiconductor 


and Fluor Daniel. 


© 1996 Visio Corporation. Visio and SmartShapes are registered trademarks of Visio Corporation. Ail other trademarks are held by their respective companies. 
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Look at things with Visio and suddenly everything becomes 


clearer. You can see gaps in your organization, conflicts in 


timelines or weaknesses in process flow. No, you don't have 


some secret sixth sense. You have graphics technology 


that can be integrated in every department, across your 


entire company. Our SmartShapes? symbols let you create 


network diagrams, organizational charts and engineering 


n1 
à t t 1 П ( S schematics that are both intuitive and intelligent. Visio and 


can profoundly affect 


what you see 


Visio Technical are also fully compatible with Word, Excel, 
Lotus Notes and AutoCAD. If you're ready to see more, call 


800-24-VISIO, ext. E25. For corporate evaluation call 800-VISIO-07 


http://www.visio.com 


BYTE’s New Interface 


Don't panic! BYTE looks different now, but there's one thing we didn't change: 


fter three years in its current 
clothing, it’s time for BYTE’s 
interface to change, and 
that’s what happens this 
issue. Some of the changes are cosmet- 
ic and obvious (they’re the ones you’ve 
probably already noticed). But there’s 
more to the new BYTE than just looks. 

First of all, let me explain that there’s 
one thing that is not changing: BYTE’s 
commitment to bringing you the latest 
analysis of computer technologies you 
can use to make your business more 
competitive. We are not “dumbing 
down” BYTE or in any way reducing 
the amount of information in these 
pages. Our new typeface, in fact, is more 
efficient, allowing us to put more text in 
the same area, so we can increase the 
space devoted to graphics. 

Speaking of graphics: You'll find 
that more of our graphics now convey 
information on multiple layers. First, 
there's the base layer, the static “archi- 
tecture" of the information under dis- 
cussion (for example, in a diagram of a 
CPU's architecture, this would be the 
block diagram). Then there's the flow 
layer, where we will illustrate a process 
on top of the base, to show how the tech- 
nology or product works. Finally there's 
the editorial layer, which will have our 
opinion and judgment on top of the oth- 
er layers. This philosophy will not be 
obvious inall graphics, but we hope that 
over time you'll notice that the pictures 
in BYTE have more information in them. 

Also starting in this issue, the “reviews 
ghetto” in the back of the book is elim- 
inated. Instead, reviews will run 
throughout the magazine, in five differ- 
ent sections. We are doing this to 
acknowledge that it’s not just technolo- 
gy that you care about: It’s the prod- 
ucts that realize the promise of the tech- 
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Our commitment to technology. 


nology. So now you can read about the 
hottest technologies and the hottest 
products without having to flip from the 
front to the back of the magazine. 

Starting in this issue we'll also rate the 
products we review. See this month’s 
Lab Report, “12 Ink-Jet Printers for 
Quality Color,” to see what I mean. 

The front of the magazine gets the 
biggest changes. Our new Bits section 
replaces News and Views. Bits contains 
not just the news and analysis you’re 
used to, but also new elements that will 
educate and entertain, like “Geek Mys- 
tique,” “Yeah, But...,” and the occa- 
sionally requested “Bug of the Month” 
(see, I do listen when you write to me). 
There’s more in the new Bits section, as 
I’m sure you'll notice. 

Other parts of the magazine have 
been moved around and renamed—all 


a very enjoyable challenge to create it. 

BYTE hasalwaysbeen about the new. 
This version continues that tradition in 
an era when all of us have too much to 
read, too much to think about, and too 
much to do. Behind our new interface, 


Here's what's new in BYTE: More reviews, better news, 
and improved graphics. Not to mention a few surprises. 


in the interest of improving your read- 
ing experience. And at the end, we're 
going to have some fun: The back page 
ofthe magazine now has coverage of the 
latest, hottest technology gizmos we can 
get our hands on. 

The artist behind our new look is 
Gary Koepke. Gary has designed such 
diverse publications as Spin magazine 
and the J. Crew catalog. His work has 
appeared in several top design journals, 
including ID and Graphis. BYTE is Gary’s 
first computer magazine, but as Gary 
and I came to understand while we 
worked through the new design, the 
necessities of magazine design transcend 
magazine genre: What makes for a good 
music or news magazine also makes for 
a good computer magazine. ] hope you 
like BYTE's brand new look. It has been 


we remain committed to filtering the 
noisy stream of data about new com- 
puter technology and delivering mean- 
ingful, useful packets to you. 


Farewell 


I'm off to a new project: running the 
Web magazine C | Net Online. My suc- 
cessor here will be Mark Schlack, who's 
been with BYTE for four months as its 
Editor. I know Mark will do a great 
job. And he had better—because as of 
today, I’m one of his customers: a pay- 
ing BYTE subscriber. & 


ОА 


Raphael Needleman 
rafe@well.com 
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An AS/400° Advanced Series Solution 


Behind Ben 'Ise's success 
in capitalizing on 
the small business market 


is SourceMate’s 
versatile software that 80,000 
customers count on 


“Developers Lease available from IBM Credit for commercial, state and local government customers quelilied as Independent Sot 
Developers financing an AS/400 Advanced Server Model 40S. Payments as low as $180.00 per month for best credit customers 
24-month fair market value lease. Other rates, terms and conditions are available for non-quatitying software developers or developers 
different credit quaillications, or other commercial or state and locat government customers. Credit and other restrictions may а 
Advanced Server must be installed by December 31, 1996. 
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and a network of 3,000 
resellers who keep 


the numbers rolling in. 


AENT HTE 


VISUALACCOUNTMATE "s ie 


rceMate and AccountMate are registered trademarks of SourceMate Information Systems, Inc. AccountMate is licensed directly from 
'ceMale and all warranty, service = роне provided by SourceMate. Selection and use is the purchasers respons yo 4) IBM makes no 
ssentations ar warranties BM products. For more information about ret call 1 800 877-8896. IBM and AS/400 are 
tered trademarks and Solutions aedi planet is a trademark of International Business Machines Dann es is a гадетагк ої 
ness Engineering and Software Tools SA. Clipper 1s a trademark of Computer Associates. © 1996 IBM Co 
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He also found that making his software 
available on AS/400 Advanced Series 
gives both him and his customers 


a flexible and affordable way to grow. 


As cofounder of SourceMate" Information 
Systems, Ben Tse has a remarkable head 
for numbers (as well as the suit to match). 
So, to keep his numbers headed in the right 
direction, Ben figured he'd. give his customers 
a way to grow with him. His solution: 
AS/400 Advanced Series. 

For as little as $180 a month*, Ben 
financed an AS/400 Advanced Series. Using 
Win400" for Clipper,’ he was able to port his 
AccountMate” accounting software, opening 
new avenues for growth. His 3,000 resellers 
are able to offer small businesses, worldwide, 
an incredibly scalable computing system. 
And his customers are able to grow their 
business, without changing their software. 

Best of all, as an IBM partner, Ben 
received the technical and financial support 
he needed along the way. 

On balance, it was just the kind of 
affordable solution Ben, his VARs and his 
customers were looking for. 

How can your company profit from 
AS/400 Advanced Series’ 360,000 systems, 
worldwide? Call 1 800 365-4426, ext. 630, 
or visit us on the Net at www.as400ibm.com 
and we'll show you a number of ways. 
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Solutions for a small planet” 
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world leader in Windo Ws graphics software 
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Ukziravon and Paga Layout 

> Coral PHOTO-PAINT’ & 
Photo- Editing and Bamap Creation 


B» Co eto AM T 

3D Modeling and Randering 
> Corol MOTION 3D 6 
3D Animation 


¥ Coral PRESENTS’ 6 
Business and Mukimedia Presamations 


Hew. Highlights: 
© increased speed and power 
© Multiple Document Interface (MON) 


® Fully-customizable toolbars, hotkeys, 
roll-ups, menus and status bar 


E А | 9 Greater caso of use with Wirards and 
= Tutor Notes 


| ® Precision to 0.1 micron (254,000 DPI) 
© New tools: polygon, knife, panning, 


A . | i = b | spiral, graph paper, eraser tool, 
1 | | connector lines and angular 
| ù dimension lines 
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The Best in 32- Bit Graphics! | 


r^ 


an "€ i p 
oi V. ` Corel Print House— 
-s the best-selling 
Windows" 95 
ый software 
‚> application! n - 
PEERS T Core DRAW"I 


ВЕС The Вен in 32.81 Втори ae 
Corel Print House” ‘Windows’ qs Powel LE Lu Corel" Graphics Pack блесен ss 
The Easy All-In-One Graphics Powerhouse! * Designed ‘exclusively for Microsoft” Windows" 95 The 32-Bit Wizord-Driven Total Graphics Solution! 


9 State-of-the-art graphics engine 
9 Power, precision and 32-hit speed 
9 Fully customizable user interface 
* Multiple Document Interface (MDI) 


Incredible Value! = 
© 5,000 stunning clipart images ^— 
© 1,000 catchy phrases 
® 1,000 fantastic photos 


Easy to Use! 
9 All-in-one graphics solution! 


9 ideal for graphics, presentations, photo touch-ups, 3D graphics, 
charts and diagrams, space planning, family trees, stationery, 


: " Incredible Value! calendars, home page creation, greeting cards and much more! 
€ 1,000-- professionally designed and easy-to-use samples wm " 1 à н 
$ 1904.1 "- 9 Fully featured applications for illustration, photo-editing and © Wizard-style user interlace 
+ top-quality fonts bitmap creation, 3D rendering, animation and multimedia 9 Step-hy-step help file 

us te yel presentations © Choose from over 50 tasks 
9 Creute greot-looking projects in a few easy steps 9 OLE 2.0 support, drag ond drop between applications Powerfull 
® Intuitive interface 9 Industry leading drawing, editing and text handling 

T ü ә um Ж -bi i 

9 Drag-ond-drop clipart and special effects capabilities ^o us ops ваа пи 


€ 32-bit power and precision 


1-613-728-0826, ext. 81509. To send a fax: 1-613-728-2891. 


Enter the Corel 83.000.000 World Design Contest! (September '95 to July '96) e 
To receive a faxed copy of the contest rules and an entry form, please call: g 
1-619-726-0826, ext. 3080. Document # 1125. То leave a message: 


Corel, CorelDRAW and Corel Print Microsoft and Windows are - 

House are either trademarks or either registered trademarks or Office Products at Warehouse Prices! S 7 چ ج‎ 
registered trademarks of Carel trademarks of Microsott S hitp://www.corel.com 
Corporation in Canada, the United Corporation in the United 1-800-685-8800 d Call now for faxed literature! 
States and or other countries. States and/or оет countries, E 1-613-728-0826 ext. 3080 


Circle 65 on Inquiry Card. 


Tracking the Web PC 


“Inside the Web PC” 
(March) expanded beyond 
its title subject to examine 
emerging—and often com- 
peting or conflicting—tech- 
nology trends, as well as 
products now available or 
under development. I’ve 
been in the business for 33 
years, 20 of them tracking 
advanced product trends for 
IBM. I can appreciate the 
hard work and knowledge 
that went into that article. 
Jon Dwyer 

Dwyer Associates 
JBDWYER@delphi.com 


The BYTE 
Distribution 


I was immediately 
impressed with the simplic- 
ity and enhanced navigation 
of the emulation of tabbed 
indexes you described in 
“Web Design” (Network 
Project, March). If you 
don’t mind, I’ve used this 
with my TCT information 
pages (www.ebicom.net/ 
~twicker/TCTinfo.htm) 
and will probably imple- 
ment it throughout my oth- 
er sites as well. Great idea! 
Tom Wicker 
twicker@ebicom.net 


We don’t mind at all. In fact, 
I’ve posted the Perl code that 
does this on The BYTE Site. 
The openness of HTML—the 
fact that anyone can see how 
a page is constructed by 
using the browser’s “View 
Document Source" fea- 
ture—is one of tbe factors 
propelling the warp-speed 


evolution we see on the Web 
today.—Jon Udell, execu- 
tive editor 


BYTE on the Web 


I tried to find some of the 
articles in the March print- 
ed issue of BYTE on the 
BYTE Web Site but didn’t 
succeed. Have you chosen 
to include only some of the 
printed articles on the Web? 
Birgit Pedersen 

Library of Computer Science 
& Mathematics 

Aarbus University 

Denmark 


The full content of BYTE 
appears on the BYTE Web 
Site three months after the 
printed issue appears. We 
post selected articles within 
a few weeks of our news- 
stand date; these include the 
editorial, the cover story, the 
Web Project column, Jerry 
Pournelle’s column, and the 
international section of the 
magazine, which is other- 
wise distributed only to 
those who subscribe to that 
edition. —Eds. 


Synchrotrons 
Are Simple 


In the enjoyable article on 
the future of computing, 
“When Silicon Hits Its Lim- 
its, What’s Next?” (April), 
you state, “Finally, there is 
the issue of having a reliable 
X-ray source.” 

Ouch! Since 1992, IBM’s 
Helios 1, located in Fishkill, 


New York, has had an aver- 
age uptime of about 97 per- 
cent. The Helois 1 ring has 
only two moving parts, and 
in its support systems the 
major moving parts are 
water pumps to cool mag- 
nets and the like. This is the 
key to its reliability; addi- 
tional redundancy against 
breakdowns can easily be 
implemented. 

There is a cost issue, but 
the cost of a synchrotron 
light source to 20 steppers is 
in line with stepper costs of 
$5 million to $8 million 
each and is competitive with 
the cost of laser systems, 
which can run in excess of 
$2 million per stepper. 
Alan J. Weger, site manager 
Helios 1 Synchrotron 
Operations Team 


The article did state that IBM 
is using X-ray lithography 
for research in chip design, 
but we didn’t make clear 
that the real problem with 
an on-site synchrotron is its 
operating expense. Such 
expenses aren’t trivial, but 
they are certainly much less 
than the total cost of a fab. 
Unfortunately, in my con- 
versations with IBM person- 
nel, they did not point out 
the presence of the Helios 
facility.—Tom Thompson, 
senior technical editor 

at large 


More Linux, Please 


According to research done 
in February, more than 
500,000 people around the 
world use Linux. How 
about more articles about it? 
Hetz Ben Hamo 
malibu@netvision.net.il 


There will be more coverage. 
I recently began tracking the 
search terms applied to the 
BYTE Web site. Linux was 
the third most frequent 
search, after Microsoft and 
Java. I'm running Linux on a 


ON THE WEB 
Visit The BYTE Site! 
Search our archives. 


industry press releases. 
Join on-line 
conferences with other 
BYTE readers! 
www.byte.com/. 
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Editors, BYTE, Оне 
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03458 
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editors, see The BYTE 
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www.byte.comladmin| 
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Information link on 
The BYTE Site. 
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WEB-SERVER BROADCAST STORM 


BYTE has received a flood of e-mail criticizing our March 
Lab Report, “6 Servers Tangle on the Web." Here's a sam- 
pling of the comments. 


... picked the overpriced DEC server" even though 
... Digital fails one of their tests working with WAIS.” 


... don't let us see what they're using as test data." 


“Not real-world" ... “Should have used a T1 line instead 
of a 10-Mbps link." 


*[BYTE] snubbed Apple... ,” “ignored Open Transport 
1.1," and generally used incorrect terminology to 
describe the Apple server. 


First, our stated goal was to see which Web servers were 
best for high-volume use. Our test-bed scaled up to simu- 
late nearly 10,000 simultaneous users. We consider price 
in our reviews, but price does not make or break a prod- 
uct’s score. We gave the Digital Equipment AlphaServer 
1000 4/266 the highest marks because it not only performs 
well but also bas considerable upward scalability in the 
storage, memory, and open slots tbat would be needed for 
some high-volume Web use. 

Not your cup of tea? We made it very clear in the review 
that the Silicon Graphics WebForce Indy “offers an out- 
standing pricelperformance ratio" for busy, but lower- 
volume, sites. That might have been clearer still had we 
had space to include all the performance-versus-load tests 
that NSTL performed. We’re updating this review on our 
Web site (www.byte.com) to include performance-versus- 
load data. In the future, we will selectively expand such 
unpublished data on our Web site. 

High volume was also the key to our decision to use a 
10-Mbps network link. While T1 is used by many Internet 
servers, it’s too light a link to simulate intranet use or 
high-volume public access. All the servers tested would 
have pegged the T1 with no problem. 

Some features for Apple’s Web server were awkwardly 
or inaccurately described. For example, the network con- 
nection was described as AUI, not Apple’s AAUI. Most of 
the information in question was given to us by anew 
employee at Apple; in the future, we will extend our fact- 

checking process to better verify vendor-supplied specs. 

Dowe snub Apple? In the February issue, we gave the 
Power Mac 7500 and 8500 1995 Editors’ Choice Awards. 
We didn’t “ignore” Open Transport 1.1; it was not a ship- 
ping product at press time. We covered it in some depth in 
“How Copland Communicates” (April). 

We stand by our choice of the Digital AlphaServer 1000 
4/266 as the overall winner in this Lab Report, with SGI's 
WebForce Indy and Intergraph’s TD-40 as able, if some- 
what less scalable, runners-up. We recognize that other 
Web-site scenarios exist, and we will continue to review 
Web servers aimed at various segments of the market with- 
out preconceived notions. In short, we will maintain our 
long-standing cross-platform commitment. —Eds. 


20 BYTE JUNE 1599 


machine that I’m going to 
incorporate into the server 
complex that runs our site. 
It wasn’t a flawless installa- 
tion, but I’ve got everything 
going now, including net- 
working and accelerated X 
Window System, and I’m 
looking forward to putting it 
to work alongside our SGI, 
BSDI, and NT servers.—Jon 
Udell, executive editor 


Plang 


In the article “Plan 9: Fea- 
ture Film to Feature-Rich 
OS" (March) you mention 
that Plan 9 is or will be avail- 
able on the Motorola 680x0, 
SPARC, Mips, Intel, and 
Hobbit architectures. I 
wonder why an AIX-/Unix- 
related chip such as the 
PowerPC is not included on 
the list. 

Bernard Veerman RI 

Schipbol Airport, Amsterdam, 
The Netherlands 

VEERMAN @schiphbol.nl 


The simple answer is that 
the researchers did not have 
one during the development 
process. Amore technical 
answer, however, is that the 
PowerPC lacks consistent 
standards, although this is 
being addressed. For 
instance, the Apple PowerPC 
and the IBM PowerPC exbib- 
it some differences due to 
the nature of the OSes that 
currently run on them. To 
provide a PowerPC reference 
port—and the other ports 
are just that, reference 
ports—we need a platform 
with a stable definition. 
Because the Plan 9 OS is 
licensed in source code, I 
would expect that someone 
out there will consider port- 
ing it. Try asking the ques- 
tion on the Net—in the 
comp.os.plan9 newsgroup, 
for example. 

Paul Fillinich 
pfillinich@attmail.com 


But It Can't Read 


In “CD-ROM Has a New 
MO” (February), you say 
that “all these systems use 
proprietary storage meth- 
ods.” Does this mean that a 
cartridge written on a Plas- 
mon PD2000e cannot be 
read by another MO drive, 
such as the Ricoh RS 9200EII 
or a Sony? 

Hendrik Steyaert 
HSTE@bipsy.se.bel.alcatel.be 


Cartridge interchangeabil- 
ity isan issue with most, if 
not all, optical drives. Car- 
tridges themselves may be 
interchangeable, but differ- 
ent formatting techniques 
тау make one vendor’s car- 
tridge unreadable by anotb- 
er vendor’s drive. While we 
did not have the opportu- 
nity to do cross-compatibil- 
ity testing for this review, 
the Plasmon drive uses 
phase-change media that 
would not be compatible 
with drives using 
magnetic/optical media, 
such as the Sony or Ricoh 
devices. Be aware, too, that 
different OSes (e.g., 
Windows 95 and Windows 
NT) may format media 
using different sector sizes or 
drive formats. 

—Andrew Froning 

Managing Editor, NSTL 
Publications 


VRML Defined 


What does the acronym 
VRML stand for? BYTE 
defines it as “ Virtual Reality 
Markup Language.” That’s 
what I have always believed 
it to be. But I’ve also seen it 
defined as “Virtual Reality 
Modeling Language.” Can 
you clarify? 

Dave McCarty 
trillion@alliance.net 


The confusion is under- 
standable. At the first annu- 


THE COMPAQ LTE 5000 Can BE 
ANYTHING YOU WANT IT To BE. 


10.4" color dual scan display 
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75MHz Pentium processor 
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Front-loading MultiBay allows you ~~~. 
to mix and match these devices: 


* Floppy drive (standard) 
* QuadSpeed CD-ROM drive ($389*) 

* Optional 2nd hard drive — up to 1.35GB 
* Optional 2nd battery 


," 16-bit audio with built-in 
," dual speakers 


choose 
Get standard 8MB 


memory — or go as 
high as 72MB 


_—— Full-size keyboard with 
integrated pointing device 


510MB removable hard drive 


AND Now, IT CAN BE YOURS 
FOR JUST $2,899; 


We figured you'd expect the Compaq" LTE® 5000 to come 
complete with a powerful Pentium? processor, 8MB RAM, 
а 10.4" color dual scan display and two PCMCIA slots. 
Standard. So what makes this notebook so exceptional? 

Well, the LTE 5000 is completely modular, so you 
can mix and match capabilities however you like. You 
can add an optional QuadSpeed CD-ROM drive, an extra 
battery — or even an extra hard drive. Just plug your 


choice of interchangeable devices into the front-loading 


MultiBay,“and the LTE 5000 is as flexible as you are — no 
matter where you take it. 

Then, whenever you need it, you can add the optional 
MultiBay Expansion Base, with integrated Ethernet. You'll 
get two more MultiBays — for additional modular devices, 
and the ultimate mix of power and flexibility. 

You'll find that the best thing about the LTE 5000 is 
what you make of it. So call one of the numbers below, 


and make one yours today. 


1-800-888-6038 COMPAQ 1-800-345-1518 


WEEKDAYS 7-7, SAT. 9-3 CST 
ASK FOR OUR NEW FREE CATALOG 


* All prices shown are Compaq DirectPlus prices, Reseller 2 
approved credit and certain terms and conditions. Call for det 


pentium" 


DirectPlus 


ails, Battery packs and certain options are cover 
Warranty. Offer available in the U.S. only. ©1996 Compaq Computer Corporation, All Rights Reserved. Compaq 
registered service mark, LTE is a registered trademark and MultiBay is a trademark of Compaq Computer dai 
products are trademarks or registered trademarks of their respective companies. Pentium and the Inte] Inside 


FOR THE NAME OF YOUR NEAREST 
COMPAQ AUTHORIZED RESELLER 


ices may vary. Other models available; call for pricing, Call for lease prices. Leasing is provided for a term of 36 months and is subject to 


ed by a One-Year Warranty. The LTE 5000 is covered by a Three-Year Worldwide Limited 
and the Compaq Logo Registered U.S. Patent and Trademark Office. DirectPlus is а 
ation. Products, prices and programs are subject to change without notice. Other 
оро are registered trademarks of Inte] Corporation in the U.S. and other countries, 
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Circle 223 on Inquiry Card. 


ENGINE BY SUN’ 


BODY BY RAVE 
Introducing Rave Systems 
The Most Flexible, 
RAID-Capable 
SPARC" Technology 
Available. 


Rave Systems offer the most innovative and 
flexible SPARC technology at economical prices. 


“Engine By Sun” means your Rave Systems is 
powered by an original Sun Microsystems 
motherboard. “Body By Rave” means you receive 
Rave's unique chassis design that integrates high 
quality, reliability and functionality. 


POWER Tower" |. * 45GB internal hard disk 
capacity 
ЯШЕЛ = * supports up to 10 internal 
E devices 


e SPARCstation™ 5 or SPARC- 
station™ 20 motherboard 

° single, dual and quad 
processors available 

e Solaris? 1.x or 2.x operating 
system compatibility 


Optimal SPARC Technology for Today's Enterprise 


e 36GB internal hard disk 
capacity 

* supports up to 8 internal 

Tg; devices 
| | | | li | e SPARCstation 5 or SPARC- 

“Lii station 20 motherboard 

| : * single, dual or quad 
processors available 

e Solaris? 1.x or 2.x operating 
system compatibility 
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Rave Computer Association, Inc. 
36960 Metro Court * Sterling Heights, MI 48312 
Fax: (810) 939-7431 * E-Mail: info@rave.com 
http://wwu.rave.net 
Sun 


Reseller 
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al World Wide Web Confer- 
ence, beld in 1994 in Gene- 
va, Switzerland, attendees 
ofa session on virtual-real- 
ity interfaces to the Web 
agreed on the need for a 
standardized language anal- 
ogous to the Web's HTML; 
they dubbed that language 
Virtual Reality Markup Lan- 
guage, or VRML. However, 
as the VRML specification 
evolved, Markup was 
changed to Modeling to 
emphasize the graphical 
nature of VRML. 

If you've happened to 
notice VRML defined as 
Virtual Reality Markup Lan- 
guage recently in BYTE, it 
was an accidental archaism 
on our part. —Eds. 


FIXES 


The URL http://www.ant. 
co.uk, which we listed 
under Acorn Computer’s 
name in “Inside the Web 
PC” (March), is actually the 


COMING UP IN JULY 
2 =< pe ў а а {| 


|. . COVERSTORY: 
THE WEB TAKES ON GROUPWARE 
How do Web-based intranets stack up against Notes and 
Exchange as groupware platforms? We examine the essen- 
tials- standards, security, replication, applications develop- 
ment, object storehouses, and the messaging models. 


SPECIAL REPORT: 
WINDOWS NT 4.0 
BYTE analyzes what's new in NT 4.0, how to smooth the 
migration from NetWare to NT, and how to build effective 
NT applications servers. 


WEB-SITE BUILDERS 
Netscape and Microsoft are dueling for mind and market 
share in the Web-site arena. The weapons of choice are 
Microsoft's FrontPage and Netscape's LiveWire. We 
test both. 


BORLAND C** 5.0 
Borland's long-awaited upgrade of its C++ compiler features 
16- and 32-bit targeting, as well as Java support. BYTE tests 
the redesigned development environment and benchmarks 
it against the competition from MetaWare, Microsoft, 
Symantec, and Watcom. 


NOOA 


site of ANT, Ltd., an inde- 
pendent developer of net- 
working software for Acorn 
RISC computers. 


The toll-free number we 
listed for PowerQuest on 
page 176 of the April issue 
was incorrect. The compa- 
ny’s toll-free number is 
(800) 379-2566. 


In “Web Publishing Made 
Easier” (December 1995), 
the features table should 
have indicated that InCon- 
text Systems’ Spider directly 
supports four file formats 
(ASCII, HTML, GIF, and 
JPEG) and that a Web-page 
viewer, though not fully 
integrated into the main 
program, is included in a 
bundled browser. 


The telephone number that 
we listed for Pinnacle Micro 
on pages 150 and 151 of the 
May issue was incorrect. 
The correct number is 

(714) 789-3000. 


QUARTER DECKH 


It’s simple. No matter how much you spend on 
memory for your system, you can’t do what you 
want unless that memory is managed properly. 

So no matter which operating environment you use 
— Windows 95, Windows 3.1, or DOS — QEMM 8 
gives you the 32-bit memory management you 
need. QEMM is the powerful, painless way to man- 
age your memory. 


QEMM lets you run more programs simultaneously, 
without those dreaded “out of memory” messages. 
QEMM’s memory multiplier, MagnaRAM (also 
available separately), uses memory compression to 
increase the amount of memory available in 


EVERY 33 SECONDS, 
SOMEONE Buys A Copy OF 


QEMM or MAGNARAM. 
HERE'S Why: 


Windows 95 and Windows 3.1. QEMM's Resource 
Manager controls Windows 3.1's User and GDI 
resources intelligently to allow you to load more 
programs at once. 


And QEMM Ss conventional memory management 
deftly moves parts of the operating system out of the 
way, along with memory-eating TSRs and drivers, 
giving you up to 634K of precious conventional 
memory. All this gives you more memory for your 
operating environment, your applications, and, when 
the work is done, for your games. QEMM and 
MagnaRAM are the results of Quarterdeck's 10 years 
of leading-edge memory management research. 


*OEMM takes memory management to a new level." 
PC MAGAZINE, FEBRUARY 6, 1996 


“ ..МарпаКАМ 2 is the first and only utility to successfully tackle 
memory constraints on PCs running Windows 95." 
*Stretch your RAM and open more files under Windows 95." 
Verdict: kkk Ж 


PC COMPUTING, MARCH 1996 


“ .MagnaRAM [is] a hit in “creating” more RAM...” 
INFOWORLD, NOVEMBER 27, 1995 


* [QEMMS] powerful; easy to install; widest 
range of memory management features of any 
product on the market." 
INFOWORLD, JANUARY 22, 1996 


БИТЕ “The User Choice Award for Best 
Memory Managers goes to QEMM.” 
JERRY POURNELLE, BYTE, APRIL 1996 


Call us at: (800) 683-6696 or visit our Web Site at: http://www.quarterdeck.com/ 
Ask for code 01003. E-mail: info@quarterdeck.com 


©1996 Quarterdeck Corporation. All rights reserved. 13160 Mindanao Way, Marina de! Rey, СА 90292. Quarterdeck and OEMM are registered trademarks. 
MagnaRAM and the Quarterdeck "Q" symbol are trademarks of Quarterdeck Corporation. All other trademarks or tradenames are the properties of their respective holders. 
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THIS 15 THE DRIVE 
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THAT GUIDES THE LASER 


THAT CUTS THE PLASTIC 


THAT FORMS THE HIP 


THAT FITS THE MAN 
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A Quantum high-capacity drive isn’t merely 
a faceless storage facility for all your data. Its 
high-performance and high-capacity features 
are crucial for thousands of applications. Take, 
for instance, “rapid prototyping.” A procedure 
where a computerand a laser sculpt plastic 
to make exact bone replacements. To do so, 
the computer needs one of the fastest, most 
reliable drives available. Which explains why 
our 4 GB high-capacity disk drives are used 
for the job. The result allows people to resume 
their normal, everyiay activities. (Whether 
they’re into swimming or simply hanging by 
their fingernails.) For more information, visit 
our Website at http://www.quantum.com. 
Or give us a call at 1-800-624-5545, ext. 140. 


(Mother Nature may never forgive us for this.] 


©1996 Quantum Corporation. The Quantum tog: 
is a registered trademark of Quantum relie ad 
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News & Views 


Pentium Pro Moves to the Desktop 


With Pentium competition increasing, Intel is now preparing to make its 
Pentium Pro THE desktop PC processor by late 1997. 


ow that the Pentium mi- 
croprocessor faces com- 
petition—at the high end 
and the low end—from 
| Cyrix and AMD’s latest 
x86-compatible processors, Intel is 
reportedly preparing new low-cost desk- 
top versions of its Pentium Pro. Sources 
say Intel hopes the new Pentium Pros, 
code-named Klamath and Deschutes, 
will do what previous Intel chips, such as 
the 386SX and 75-MHz Pentium, did to 
the 286 and clock-enhanced 486 pro- 
cessors: bury the previous generation. 
AMD’s 75- and 90-MHz Pentium equiv- 
alents, the 5K86-P75 and 5K86-P90 ($75 
and $99 each, respectively), offer low- 
cost alternatives to Intel’s 75- and 90-MHz 
Pentiums ($106 and $198 each, prior to 
Intel price cuts expected at the end of 
April). In addition, AMD says it will roll 
out 120-, 133-, and 150-MHz Pentium 
equivalents throughout the year. AMD's 
first Pentium Pro competitor, the K6, will 
arrive in the first quarter of 1997. 
Meanwhile, tests show Cyrix's 6x86 is 
a worthy high-end Pentium competitor 
(see the What's New Hardware Preview 
on page 220). Cyrix says its next 6x86, 
due this summer, will run at 150 MHz, 
have a 75-MHz (instead of a 66-MHz) 


geek mystique 


Computer Lessons from 
the Movies 
| * Never connect air traffic- or missile-con- 


| trol computers to a modem (WarGames, 
` Sneakers). 


'-dice robots that 


| © Never create killer slice-'n 
look and act exactly like real people (Scream- 
ers, Blade Runner, Terminator). 


26 BYTE JUNE 1996 


Four Paths to a Less Expensive Pentium Pro 


The Pentium Pro is an expensive desktop processor. For example, as of April 15, a 200- 
MHz Pentium Pro with a 256-KB cache costs $1018. Here are several ways in which Intel 
might make the Pentium Pro a better desktop processor. i 


Burn the Cache: A Pentium Pro processor 
(code-named Klamath) due in late 1996 or 
early 1997 reportedly eliminates the inte- 
grated secondary cache. Intel might compen- 
sate for the missing secondary cache by in- 
creasing the size of the L1 cache. 


Shrink the Die: The Deschutes (due in mid- 
1997 or later), a Pentium Pro successor to the 
Klamath, could be built on a 0.25-micron 
(instead of 0.35-micron) process, which would 
result in a smaller die size. Smaller die sizes 


memory bus, and outperform Intel’s 200- 
MHz Pentium, which may ship in the 
third quarter of this year. And Cyrix says 
its M2 processor, slated for end-of-1996 
arrival, will outperform the 200-MHz 
Pentium Pro, “We're at the beginning of 
the transition to sixth-generation proces- 
sors,” says Bill Blagdan, marketing direc- 
tor for desktop processors at Cyrix. 
However, Intel needs to overcome sev- 
eral challenges before the Pentium Pro 
can make the transition to mass-market 
desktop PCs. Currently the Pentium Pro 


* Never click on a little pi symbol in the 
lower right corner of a Web page unless 
Kevorkian's line is busy and you're in a hurry 
(The Net). 


e Don't forget to include an "off" switch 


when designing invulnerable machine-gun- 
toting robots with a homicidal-psychopath- 
brain-based OS--no, we don't mean DOS 
(Robocop 2). 


* Never implant explosive flash memory chips 
directly into your own brain; go with a hard 
drive Johnny Mnemonic). 


allow Inte! to harvest more chips per wafer. 


Cut System Prices: New PCI chipsets, such as 
Intel's 440-FX, allow less-expensive PC designs. 


Improve 16-bit Performance: As long as the 
Pentium delivers a better 16-bit or mixed 16-/ 
32-bit price/performance ratio, most Windows 
users will choose it over the Pentium Pro, Intel 
could tweak the Pentium Pro to improve 16- 
bit performance, or the Pentium Pro might run 
fast enough to render this issue moot. 


istoo expensive and doesn't excel at exe- 
cuting 16-bit code or the mixed 16- and 
32-bitcode found in Win3.x and Win 95. 
Intel declined to provide details on future 
Pentium Pros, but sources say the com- 
pany will modify the Pentium Pro in 
several ways (see the chart above). 

PC vendors hope Intel's anticipated 
modifications will help them sell more 
Pentium Pro-based desktop systems. 
“Enhancing support for 16-bit code and 
making the Pentium Pro more price- 
attractive would help stimulate demand 


Top то Uses for Free AOL Disks 
1. Coaster 


` 2. Jimmy doors open without damaging 


. credit cards 

3. Wedge legs on wobbly tables 

4, Bathtub plug 

5. Astack of five makes a great doorstop 
6. Scrape gum off sneakers 


`7. Keep shirt pocket flat when ironing 


8. Include in next chain letter 
9. Back up that XT 10-MB drive 
10. Bookmark in Sex for Dummies 


and clearly position the Pentium Pro as the 
next-generation processor,” says Paul Col- 
laf, desktop-line marketing manager at 
Gateway 2000. “You can't increase vol- 
umes unless you address the mainstream’s 
need." 

Until that happens, however, the Pen- 
tium will remain king of the x86 desktop 
world. And, thanks to healthy competi- 
tion, PC buyers will find plenty of Pentium 
PC bargains. 

—Tom R. Halfbill and Dave Andrews 


ActiveX Chases 
Java 


Sun Microsystems' Java is gaining popu- 
larity among Web publishers and has an 
early lead over Microsoft's new ActiveX. 
But developers say both technologies, 
though imperfect, are promising and 
should be carefully monitored. ActiveX 
is an umbrella term for a set of new 
technologies, including the WinInet APIs 
(which are wrappers for НТТР FTP, go- 
pher, andother Internet standards) and 
ActiveX controls. 

ActiveX controls encapsulate the Win- 
Inet APIs. Programmers can write to 
these controls using Visual Basic, Bor- 
land’s Delphi, and other programming 
languages. ActiveX began life as OLE 
Controls, or OCXes. But Microsoft has re- 
christened OLE as a standard for linking 
Component Object Model (COM) objects 
across the Internet. 

Beginning with Internet Explorer 3.0 
(Microsoft’s Web browser for Windows 
95, which is slated to ship by midyear, with 
the Mac version to follow later this year) 
and Internet Information Server (IIS) 2.0 
(Microsoft’s Web server), ActiveX will 
be used to transfer active data across the 
Internet and intranets. The ActiveX Serv- 
er Framework, which is based on IIS inte- 
grated with Windows NT Server, enables 
Web developers to write to the Microsoft 
BackOffice family, which includes Micro- 
soft SQL Server. 

One troublesome aspect of ActiveX is 
that several components aren't yet ready. 
Visual Basic Script, a Visual Basic-like lan- 
guage for automating objects, hadn’t 
entered beta testing as of April. Micro- 
soft’s Internet Control Pack, which has 
several ActiveX controls for implement- 
ing НТТР FTP, e-mail, and other Internet 
technologies into an application, wasn’t 
slated to ship until the third quarter, nor 


were the tools for creating other ActiveX 
controls. And support for OLE on the 
Macintosh remains elusive. 

Some members of the object-oriented 
community react to ActiveX with pes- 
simism. “With ActiveX, nothing has 
changed except the name: It’s still COM 
and OLE,” says Chris Stone, president of 
the Object Management Group (OMG, 
Framingham, MA). OMG’s own Common 
Object Request Broker Architecture 
(CORBA) and its object request brokers 
(ORBs) are already alive and well in such 
systems as DEC’s ObjectBroker, Hewlett- 
Packard’s ORB+, and IBM’s System Object 
Model (SOM). The OMG has also adopt- 
ed an interface that fosters bidirectional 
communication between CORBA and 
COM, allowing both object models to exist 
in the same environment. 

SunSoft and OMG have come up with 
a standard for Java applets to connect 
with CORBA applications: Java Objects 
Everywhere (JOE). Java applets that can 
work with a CORBA ORB (known as ORB- 
lets) will be compiled with the OMG’s In- 
terface Definition Language compiler. 
Iona Technologies, Postmodern Comput- 
ing, and SunSoft are all working on such 
compilers. This development might be just 
the boost Java needs to become a major 
tool in the Web-page developers’ toolbox. 

Still, all is not perfect with Java, either. 
Kevin Hsu, software engineering manag- 
erat Web developmentcompany Proxima 
(Vienna, VA), says “Java is nice, but it’s dog 
slow due to its interpreted nature.” Just- 
in-time compilers that compile interpret- 
ed Java applications downloaded by a user 
will help, but Hsu notes that Netscape and 
Microsoft browsers don’t yet have such 
compilers built in. 

Another problem is the possibility of 
Java security holes. One group, the NASA 
Automated Systems Internet Response 
Capability (NASIRC), says that Java is inse- 
cure by its very nature. By running on-line 
programs, such as those that Java and 
ActiveX enable, client systems cannot 
check for those programs’ compliance 
with local security requirements. 

That’s in the short run. In the long run, 
CORBA’s use of proxies and other secu- 
rity features could make JOE applets safe. 
Microsoft says its security measures will 
also make ActiveX safe. For now, though, 
Java and JOE, security risks and all, are 
the only real interactive, distributed-ob- 
ject Web languages. ActiveX probably 
won’t have any real impact until the fourth 
quarter. —Steven J. Vaughan-Nichols 


yeah, but... 


Microsoft has rebounded strongly from a 
slow initial start in recognizing the impor- 
tance of the Internet. 

Yeah, but the commercial toolkits for 
writing ActiveX controls, and Microsoft's - 
Internet Control Pack, aren't due until the 
third quarter of this year. The new Windows 
version of Microsoft's ActiveX-enabled 
Internet Explorer 3.0 is stated to ship soon, | 
but IE 3.0 for the Mac isn't slated to ship 
until the second half of the year. 


Microsoft is not as Windows-centric as it 
was a year ago. 

Yeah, but where's Microsoft's Unix Web 
server or browser? At press time, Microsoft 
was in the process of porting the Internet 
Services API to other, non-Microsoft Web 
servers for NT, but no time frame was giv- 
en as to when that will be finished. Ditto 
support for ISAPI on Unix. 


The message that programmers should 
stick with what they know (e.g., Visual Basic 
and Windows) and let Microsoft make it 
run on the Internet—is powerful. 

Yeah, but Java is here now, with lots of 
toolkits from multiple vendors. Microsoft 
has a good story for Windows-based com- 
panies, биё has alot of work to do tosup- | 
port the multiplatform enterprise. 


Naughty Internet 
Explorer Bug 3! 


Best of CeBIT 32 
A Classy Visual Basic 36 


What Java Developers Want 
36 


Book Review до 
OS/2 Warp Server SMP 42 


Cerf on the Internet’s Future 
48 
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DELL OPTIPLEX 


Higher Networked Performance 
Lower Lifecycle Costs 


What makes us such a 
popular destination? 
z Well, unlike the average 
LEME PC company, Dell” specializes 


in doing business with large organizations. 


Which means we take a different approach to 
helping you manage Information Technology. 

To begin with, we custom-build our PCs 
in ISO 9002 certified facilities. Then we 
certify them for most major network operating 
systems. And to help you manage the whole 
process, we have local account executives 
and system engineers across the country who 
can service all your needs. 

We can even lower the lifetime costs of 
owning a PC. So call us; we have a model 
that can show you how much your company 
can save with Dell and OptiPlex" PCs. 

Approximately how much savings are 
we talking about? 

Well, let's just put it this way: you may 
never fly coach again. 


TO ORDER, CALL 


800-873-1450 


http://www.dell.com/ 


Keycode #01120 


3Com 


Factory-Installed Fast Ethernet Cards 

All Dell OptiPlex systems are available with factory-installed, 
high-performance NICs from 3Cam. Ask your national accounts rep 
about our NIC options when you place your next OptiPlex order. 


DELL’ ОРТІРІЕХ" G 5100L 
100MHz PENTIUM® PROCESSOR 


* 16MB RAM/850MB HDD 
e 14XE Monitor (13.2" v.i.s., .28NI) 
* 3 Year Warranty’ 


$1669 


Product Code #300160 


DELL OPTIPLEX G 5133MT+ 
133MHz PENTIUM PROCESSOR 

e 16MB EDO RAM/1GB HDD 

• 1715 Monitor (15.7" v.i.s., .26NI) 
• Integrated 3Com EtherLink Ili 

• 3 Year Warranty 


$2425 


Product Code #300161 


DELL OPTIPLEX б 5166M+ 
166MHz PENTIUM PROCESSOR 

* 32MB EDO RAM/2GB HDD 

• 15TX Monitor (13.7" v.i.s., .28NI) 
• Integrated 3Com EtherLink III 

• 256KB Cache 

* 3 Year Warranty 


$2929 


Product Code #300163 


DELL OPTIPLEX GX 51001. 
100MHz PENTIUM PROCESSOR 

* 16MB EDO RAM/1GB HDD 

• 15LS Monitor (13.7" v.i.s., .28NI) 
e Integrated 3Com EtherLink III 

• Integrated Audio 

* Full Motion Video 

e 3 Year Warranty 


$2005 


Product Code #300101 


DELL OPTIPLEX GX 5133M 
133MHz PENTIUM PROCESSOR 

* 32MB EDO RAM/1.6GB HDD 

e 15TX Monitor (13.7" v.i.s., .28NI) 
• Integrated 3Com EtherLink Ill 

• Integrated Audio 

* Full Motion Video 

* 3 Year Warranty 


$2705 


Product Code #300162 


DELL OPTIPLEX GX 5166MT 
166MHz PENTIUM PROCESSOR 

* 32MB EDO RAM/2GB HDD 

• 17LS Monitor (15.7" v.i.s., .26NI) 
• Integrated 3Com EtherLink Ili 

* Integrated Audio 

* Full Motion Video 

* 3 Year Warranty 


$3319 


Product Code #300159 


Call for a configuration customized to your needs. 


tFor a complete copy of our Guarantees or Limited Warranties, please write Dell USA LP., 2214 W. 
Braker Lane, Suite D, Austin, TX 78758. Prices and specifications valid in the U.S. only and subject to 
change without notice. Microsoft, Windows and the Windows NT logo are registered trademarks of 
Microsoft Corporation. The Intel Inside logo and Pentium are registered tradamarks of Inte! Corporation. 


©1996 Dell Computer Corporetion. Ail rights reserved. 
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With over 6,400 symbols, thousands of clipart images, photos = NE nl umma. uu 
and templates plus 150 fonts, CorelFLOW З is the fastest and E | | | | 
easiest way to create business graphics, technical diagrams | | 1 UT 
and more. jo me EO | 
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€ Microsoft’ Office Binder | САФО Create diagrams quickly 
support C34c2|4-|ex| vr with more than 6,400 


pe e s [56] (0 drag and drop symbols 
| from 205 Smart Symbol 
Libraries. 


Templates and Wizards 


Stephen Dunn | 
b:Hocembet | 
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Designed for Windows” 95 
and Windows NT” 
Live auto-line routing 

ө Advanced text controls 
Fountain fills and shadows 


/ i 
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Enter the Corel $3,000,000 World Design Contest! (September '95 to July '96) 
To receive а faxed copy of lhe contest rules and ап entry form, please cali: 
1-613-728-0826, ext. 3080, Document # 1125. To leave a message: 
1-613-728-0826, ext. 81609. To send a fax: 1-613-728-2891. 
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Tool Makers 
Take It 
to the Net 


New components from Centra Software, 
Microsoft, Spyglass, and others provide 
Web-browser functions and lower-level 
Internet access that developers can inte- 
grate directly into their applications. 

“You shouldn't have to leave an appli- 
cation to access the Web," says Dan John- 
son, product manager at Spyglass. 
“We’ve never viewed a browser asa prod- 
uct.” Developerscan apply tools from the 
three vendors mentioned above to imple- 
ment features such as Web-resident 
dynamic help files, Internet-based soft- 
ware distribution and registration, and 
built-in browsers aimed only at selected 
sites. 

Microsoft (Redmond, WA, (206) 882- 
8080; www.microsoft.com) offers two 
paths to the Web, both Win32-only. First, 
its Internet Control Pack provides Web- 
access components (e.g., a browser and 
the FTP, POP3, and NNTP protocols) 
packaged as ActiveX Controls. Second, 
its ActiveX Development Kit, formerly 
known as Sweeper, covers an array of 
lower-level technologies. Chief among 
theseare extensions to the Win32 APIthat 
offer accessto the HTTP, gopher, and FTP 
protocols, and a new Persistent Cache API 
for storing information from intermit- 
tent sources. An OLE-based technology 
called URL Monikers allows containers 
to bind asynchronously to objects via 
their URLs. 

Microsoft's two paths are currently 
separate; controls in the ICP don't run 
on top of the Win32 extensions. Micro- 
soft plans to merge the two with an up- 
date to ICP by the end of this year. Mac 
versions of these products should be 
available in the same time frame. MFCs 
that further abstract these extensions 
should ship in the third quarter. 

The new Web Technology Kit from 
Spyglass (Naperville, IL, (708) 505-1010; 
www.spyglass.com) providesa full set of 
components for building a browser; its 
modules are arranged into Media View- 
ers (e.g., HTML or Java), protocols (e.g., 
HTTP), and various utilities. In contrast 
to Microsoft's current offerings, the Web 
Technology Kit is undiscriminating of OS 


or component technology. It runs on 
Windows, the Mac OS, and Unix plat- 
forms; in addition, Spyglass licenses the 
kit to QNX Software Systems (Kanata, 
Ontario, Canada, (613) 591-0931; www 
.qnx.com) and expects to see small-foot- 
print kit components running in set-top 
boxes. 

Each module is available as both an 
OLEserver and an OpenDoc component 
and is accessible through a Spyglass API. 
Spyglass's HTML module can actas а con- 
tainer as well as a control, and the com- 
pany promises support for all Web en- 
tities, including ActiveX controls and 
NetScape plug-ins. 

Spyglass's technology fits OEM cus- 
tomers only, with current licensing agree- 
ments starting at 10,000 units. Centra 
Software (Cambridge, MA, (617) 547- 
6300; www.centra.net) offers a more 
accessible option with its Centra Inter- 
net Classes, or CICs, a C+ + class library 
built on MFC. CICs' multithreaded li- 
brary abstracts Internet protocols and 
implements a shareable document cache. 
Centra says a port to the MacOS is under 
way (although no release timetable has 
been set); the current release runs only 
under Windows. 

Centra, like Spyglass, targets com- 
mercial programmers developing games 
orentertainment applications more than 


it targets corporate developers. *Our 
approach is to provide an Internet solu- 
tion right out of the box,” says Leon Nav- 
ickas, Centra's president and CEO. “This 
way the end user doesn't have to hunt for 
a Web browser." 

Other vendors also provide options 
that aren't browser specific. Mac devel- 
operscan turn to Apple’s (Cupertino, CA, 
(408) 996-1010; http://cyberdog.apple 
.com) Cyberdog. As a set of Internet 
OpenDoc parts, the still-beta Cyberdog 
can provide FTP, gopher, NNTP, and 
HTML access to any OpenDoc applica- 
tion. The modules that constitute Cyber- 
dog can also be swapped in and out to, 
say, add support for new protocols. Also, 
the W3C (www.w3.org) maintains its 
own freely distributed C library (the W3C 
Reference Library), which can be built 
under Windows, on the Mac, and under 
most varieties of Unix. 

Another option for developers wish- 
ingtoimplement browser-specific Inter- 
net access in their applications comes 
from such companies as Sax Software 
(Eugene, OR, (541) 344-2235; www 
.saxsoft.com), which offers Sax Webster 
control, a Web browser built as a 16- 
and 32-bit OLE Control. Whatever sce- 
nario you choose, the number of options 
is increasing on a daily basis. 

—Steve Apiki 


Bug of the Month 


A Better UAE Than GPF... 


Windows 95 users may be shocked to learn 
that, Yes, Virginia, there is a System Crash. 
It's not too difficult to cause one, either, as 
one BYTE editor discovered when attempt- 
ing to dial up the Microsoft Network using 
Internet Explorer 2.0. 

The bug shown in the screen shot at 
right occurs at odd times under Win 95 with 
the Plus pack when the editor is attached 
to the BYTE LAN or attempts to dial the 
Microsoft Network access number in Nash- 
ua, New Hampshire. At press time, we fol- 
lowed the advice of the generic error mes- 
sage and were attempting to determine the 
bug's cause with help from Microsoft. 


[Explorer 
iab тщш с Ec rede 


Explores 


Please send e-mail about your favorite bug 
to edejesus@bix.com. 


send yours! 


JUNE 1996 BYTE 81 


Portable Devices 
Highlight Best of CeBIT 


Portable computing devices 
with built-in connectivity 
took top honors in BYTE’s 
second annual Best of Ce- 
BIT awards. The awards 

recognize important and 

innovative new products 
shown at the annual interna- 
tional technology exposition 
held in Hannover, Germany. The 
Nokia 9000, a GSM-standard phone 
from Nokia Mobile Phones (+358 10 
5051; www.nokia.com) won Best of 
Show and Best Communications Hard- 
ware for its integration of personal-orga- 
nizer applications and communications 
(e.g., fax, e-mail, and Web browsing). 
The Pilot, a 5.5-ounce personal organiz- 
er with built-in PC connectivity, from 
Palm Computing ((800) 881-7256; www 
.usr.com), won Best Portable. 

Best Technology winner was the Cyrix 
6x86, from Cyrix ((214) 968-8388; www 
.cyrix.com) and manufacturing partner 
IBM. Although Cyrix’s sixth-generation 
P166+ actually runs at 133 MHz, it deliv- 
ers equivalent or better performance on 
most applications than a 166- MHz Pen- 
tium processor. 

Compaq Computer’s ((800) 888-5858; 
www.compaq.com) 166-MHz Pentium- 
based Deskpro won Best System, thanks 
to its 120-MB floppy drive, optional scan- 
ner keyboard, and other features. Best 
Peripheral was Tektronix's ((800) 835- 
6100; www.tek.com/color printers) 
Phaser 550,a 1200- by 1200-dot-per-inch 
color laser printer. 

Visual Web, from Innovative Software 
(+49 211 903130; www.isg.de) won Best 
Internet Product. Available now for Win- 
dows 95 and NT and OS/2 Warp (and, 


soon, other OSes), this brows- 
er and off-line reader pro- 
vides a panoramic view of 

Web sites and enables you 

to download pages for off- 
line browsing. Best Com- 
munications Software win- 
ner was RVS-COM, a suite of 
programs for ISDN connec- 
tivity from RVS Datentechnik (+49 
89 357 157 0; www.rvscom.com). 

An unusual six-way tie for Best Mul- 
timedia Hardware went to companies 
that released 2-D/3-D graphics-accel- 
erator cards based on S3's ViRGe . Sip, 
which accelerates 3-D DOS and Windows 
(including the forthcoming Direct3D) 
applications. The six companies, Dia- 
mond Multimedia, Elsa, Hercules, 
Number Nine Visual Technologies, Or- 
chid (a Micronics company), and STB 
Systems, expect to release these boards 
for about $250. 

Best MultimediaSoftware winner was 
DataPath's (4-49 6071 9630 0; www 
.realimation.com) Realimation. This 
Windows-based environment enables 
you to create virtual worlds and interac- 
tive 3-D multimedia presentations, The 
award for Best Application went to Star 
Division’s (+49 40 23 646 810; www 
.stardiv.de) StarOffice, a multiplatform 
office suite for Windows, OS/2, Power 
Macs, and Unix. 

Best Development Software winner 
was the ComUnity Open Technology 
Framework from Siemens Nixdorf (+49 
5251810585; www.siemens-nixdorf 
.com). ComUnity, a development envi- 
ronment for Microsoft’s Visual Basic 4.0, 
provides a framework for building large- 
scale client/server applications. 


Best of Cebit Finalists 


Systems: UPKE 2626, a multimedia PC from 
ОРКЕ Systems (+33 15383 13 13; www.upke 
.com). Gateway 2000's ((800) 270-3094; 
www.gw2k.com) G6-200 Professional Plus. 


Portables: Toshiba's ((B00) 999-4273; 
www.toshiba.com) Tecra 720CDT. Digital 
Equipment's ((800) 344-4825; www.pc | 
-digital.com) HiNote Ultra li. 


Internet Products: MicroTouch's ((888) 932- 
7828; www.microtouch.com) Prospector. 


| Iterated Systems’ (+44 1734 880 261; www 


iterated.com) Fractal Imager. 


Peripherals: Vierte Art's (+49 89 141 7151; 
www.vierte-art.com) X-Ist Facial Expression 
Tracker. SCM Microsystems’ (+49 8441 8960; 
www.scmmicro.com) SwapSmart. 


Communications Hardware: AVM Com- | 
putersysteme's (+49 30 399 76 0; www.avm 
.com) Mobile ISDN-Controller M2. Xylan's 
((818) 880-3500; www.xylan.com) Pizza 
Switch. 


Communications Software: Aries Australia's 
(46192219393; www.aries.com.au/) Phone- 
Control. MediaPhonics' (fax: +41 38 469601; 
sales mediaphonics.ch) Easycom 1.5. 


Multimedia Hardware: Fast Multimedia's 
(+49 89 502060;http://fast-multimedia.com) 
AV Master. Virtuality's (+44 116 233 7000; 
www.virtuality.com) Elysium Ultrascaler. 


Multimedia Software: NetPresenter's (+31 
464 370 886; www.eureka.nl/netpresenter) 
NetPresenter 2.0. Perspectix's (441 1 257 
4569; www.ifi.unizh.ch/spin-off/perceptix 
.html) Perweb+ Web browser. 


Applications: NewLog's (+33 153 26 4604; 
74434.126@сотриѕегуе,сот) Open Back- 
up 3.0. Siemens Nixdorf's (+49 89 6 36 5 32 
04; www.siemens-nixdorf.com) SmartAssist. 


Development Software: Oberon Microsys- 
tems' (+41 1 445 1751; www.oberon.ch/ 
customers/omi) Direct-to-COM compiler. 
Aladdin's (+972 3 5375795; www.aks.com) 
HOPE, which offers granular version control. 
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І Tired of waiting for parky Web pages 

to load? Web pages consisting of 
Ї mostly text can compress on the 
Í server end and decompress on your 
| machine, Such a compressed page 
[ can be half the size of the original, 
i which reduces transfer time. Look for 


Compression may relieve the de- 
` mands on Internet bandwidth. 


Stuffit. 


com ympetition: among: decotilgressibh': 
"viewers" using standard squish- 
meister formats, such as ZIP and 


These products are fine for text, 
but whataboutslow-motion GIF and 
JPEG graphics? Iterated Systems 


future watch 


loadp.htm. 


already Uses sits patented fractal 
compression technology to deflate 
Web graphics. Fractal Imager com- 
presses an image. A free viewer is 
available for downloading from www 
iterated,com/fracview/download/fv- 


Iterated Systems is also address- 
ing Web-based multimedia with its 
CoolFusion, for video, animation, © 
and sound. For now, CoolFusion is і 
a codec-independent Netscape 2 ` 
plug-in. But the real fun begins this 
summer when Iterated releases its 1 
ClearVideo video-compression driv- { 
ers. Iterated claims ClearVideo will ] 
compress video to data rates as low j 
as 1.25 KBps (up to abaut 64 KBps). 3 
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Windows’ 95 and Windows NT Workstation 


put the power of a server on your PC. 
New Back-UPS Pro’ will keep it there... 


If you’re about to invest in a new 
multi-tasking operating system 
like Windows 95 or Windows NT 
Workstation, experts say it may 
be time to invest in APC 
protection. Why? Because bad 
power is the largest single cause of 
data loss, and on a multi-tasking system, your 
vulnerability is multiplied. When full protection is as 
affordable as a new mouse, it just doesn’t make 
sense to leave your premium machine unprotected. 


You get safe automatic shutdown 
(whether you're there or not), power 
event recording for power quality 
analysis, real-time display of UPS status, 
and certified Windows 95 Plug & Play 
compatibility for easy installation. 


Protect against the inevitable power hit with 
new Back-UPS Pro, the one and only UPS “Designed 
for Windows 95”. Automatic Voltage Regulation 
(AVR) provides the edge you need for full protection 
against extended brownouts or overvoltages without 
draining the battery, while CellGuard" intelligent 
battery management extends battery life with fast 
ШЕ recharge and deep discharge protection. The units 


u TO TAKE ADVANTAGE OF Winpows 95's System AGENT AND DaiveSPace U н p 
p even include built-in 10Base-T network cable/phone 


GRACEFUL SHUTDOWN IN THE EVENT OF AN EXTENDED POWER OUTAGE HAS BEGE 


IMPORTANT. АРС” PLUG AND PLAY Back-UPS Pro 280... 15 ONE SLICK PACKAGE” ее) line surge protection for a bulletproof response to 
anything Mother Nature or Murphy’s Law may send 
ПИЕ ORGANIZATIONS CAN FURTHER “(Wire Winoows 95]. USERS ARE KEEPING in your direction. Plus they’re even backed by an up 
ЖЕ ENSURE RELIABLE SYSTEM MORE FILES OPEN a ONCE AND HAYE MORE to $25,000 guarantee against surge damage to your 
HEN PERFORMANCE BY CHOOSING A UPS РАТА AT RISK THAN EVER BEFORE... A UPS 15 equipment (see details). 


МИТТЯ LICENSED TO BEAR THE DESIGNED QUICKLY BECOMING A MUST..." 


i 't make a bad choice when 
Windows 95 FOR M'iNDOWS 95 Loco..." CoMPuTERLirE All = all, pes can t make d =e he 


you choose the company that protects more PC’s 


MICROSOFT 4 
ty oT TAKE CHANCES. GET. THE ULTIMATE than all other UPS vendors combined: APC. 


PROTECTION... FROM APC.” PCWortpb | | | 
ешара ee BE STANDARD EQUIPMENT | For 6 minutes of runtime on a typical 486 , 
N EVERY DESKTOP... EFFECTIVE, AFFORDABLE, 4! і choose BU Pro 280РМР. For Pentiums or more 


DESIGNED TO LAST..." zT. | runtime, choose the BU Pro 420PNP or 650PNP. 
PC COMPUTING -— am NR Call for a Free demo Dish, 60-page catalog, or 
visit our PowerPage" at bttp:lhewtw.apcc.com 


SURGEARREST" & Back-U PS? & Smart-UP Pse & Matrix-UPS™ & 1 - W 
PaorEcTNET'" BAck-UPS? PRO SMART-UPS? V/S ACCESSORIES j N | 
AC and petro surge UPS for PC and "onmi: UPS for Modular UPS for client/ 4 | — 
suppressors. advanced workstations servers and networks server datacenters E 


AMERICAN POWER CONVERSION 
800-800-4APC 


Dept A2 


401-788-2797 fax / 800-347-FAXX PowerFax" 
132 Fairgrounds Rd., W. Kingston RI 02892 USA 


99 
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Copyright 1995, APC. Trademarks ure the property of their owners. 
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Compiled Code It looks like client/server applications 


Multi-Tier Application are about to heat up dramatically, 


Partitioning 
That’s because PowerBuilder® 5.0 has 


Optimized Native 


Database Drivers arrived. So you can build lightning-fast, 


New DataWindows™ multi-tier applications that deploy on any 


platform and access data anywhere. And 


Foundation Class Library 


es I 5H 


that means now there's nothing standing 


Check us out at between you and scalable, business-critical 
http://www. 
powersoft.com 
and you may win 
free pr ane than compiled code, distributed objects 
other great prizes. 


client/server solutions. 


But there’s more to PowerBuilder 5.0 


and multi-platform flexibility. Because 


Fast 
applications. 


Distributed 


objects. 
Applications 
anywhere. 


In other words, 
PowerBuilder 5.0. 
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PowerBuilder 5.0 was engineered for 32-bit Windows® 95 need to build scorching-hot client/server applications. Designed for Windows® 95 
and also provides powerful Internet extensions, extended And now, PowerBuilder 5.0 is available in three Extended OLE 2.0 Support 
OLE 2.0 support and scalable team development tools. editions: Desktop, Professional and Enterprise. To ObjectCycle" for Team 


Development 
All-in-all, PowerBuilder 5.0 is the most powerful experience this leading-edge technology at one of our 


New PowerScript™ Editor 
development environment on the market, MS seminars, or to get more information, 


Galleries: OCX”; art 
which makes it exactly the tool you S Powersott. call us at 1-800-395-3525. and apps 


Circle 68 on Inquiry Card. 


NT Notebooks 
Get Plug and 
Play—Sort of 


Notebook vendor Digital Equipment is 
adding limited support for Plug and 
Play-like functionality to its Windows 
NT notebooks to please businesses that 
want NT оп all their desktop and portable 
PCs. Although Digital ((800) 344-4825) 
cautions that it isn’t doing a full imple- 
mentation of the Plug and Play standard 
for Windows NT, the company is look- 
ing to add certain capabilities to its lat- 
est crop of notebooks, including the Hi- 
Note Ultra II. 

“I think there are significant market 
demands to make NT more mobile- 
friendly,” says Steve Smith, product man- 
ager for HiNote Ultra II (NT configura- 
tions). Customers are increasingly asking 
how well a portable system runs NT." 
Later this year, Digital hopes to make its 


NT notebooks capable of recognizing 
when they're connected or disconnect- 
ed to a docking station and make the 
appropriate adjustments. 

Components that Digital has control 
over, such as its own port replicator, 
docking station, mobile media module, 
and other components, will be support- 
ed first. The company may also support 
a few popularthird-party network inter- 
face cards (NICs), hard drives, and mo- 
dems, but this will be a greater challenge. 
“We can add Plug and Play-like func- 
tionality where we control both ends," 
says Smith. *However, it's harder when 
you don't have access to the source files 
for the drivers of other companies' pe- 
ripherals." 

Digital's efforts in this area illustrate 
the growing importance of NT in the cor- 
porate desktop arena. With Microsoft 
saying Plug and Play won'tbe introduced 
to NT until the version code-named Cairo 
ships later this decade, notebook vendors 
will need to roll their own solutions to 
make NT a better notebook citizen. 
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What Java Developers Want 


On-line 
forum 
with other 
Java developers 


More 
sample code 


Guide to Web 
sites offering 
sample code 


Training from 
vendors 


Training 
from 
independent 
sources 


Vital Statistics: Java Developers 
Is Java used in your workplace? 
No 


79 responses 


What's your Java experience? 
Advanced REE | | | 
Intermediate BEN | 
Beginner EHSEN 
Мопе 

10 

77 responses 


Source: BYTE survey 


survey 


Java developers want sample code. Based on 
responses we collected from a survey of visitors 
| to BYTE's Website (www.byte.com), respondents 
are excited about new Java-related program- 
ming opportunities, but they also need to in- 
crease their Java expertise. When respondents 
were asked what theyneed to help improve their 
| expertise, 50 of a total 173 responses (28 per- 
| cent) indicated a need for sample code from 
already-developed applets. Other responses 
included training from vendors (12 percent), 
a guide to Web sites offering sample code (28 
percent), and on-line forums (19 percent). 


Have you used Java? 
No 
Yes mc НИ | | 
0 10 20. 430. 40. 50 66 
80 responses 
What opportunities does Java enable? 
Platform independence 


Interactivity 


Other (education, data access) aaa 
0 10 


46 responses 
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Codetalk 


Real Classes for Visual Basic 


«35e IIIS i sé&édpyáe«ducseadaen Sed ed aneanccceeevepureseuapa. 
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Visual Basic 4.0 added a touch of class to its 


environment, but the implementation was in- 
complete. The raison d'étre of VB 4.0 classes 
wasto serve as a framework for building OLE 
automation servers. Consequently, some 
class-like characteristics-most important, 
inheritance and polymorphism—were not built 
into VB 4.0 classes. 

Sheridan Software's ((516) 753-985)Class- 
Assist adds inheritance and polymorphism in 
such a way that VB 4.0 is not aware that these 
additional capabilities have been infused. For 
example, suppose I've declared a class Poly- 
gon and і want to derive from ita subclass 


: Prefect) = Microsoh Visual Datic jdzel 
File {ай Усы [eser Bun [sels Adding p 


ES ust ihs END 

Rectangle. Rectangle can ovenide Polygon's 
methods, but should Rectangle wish to explic- 
itly call a Polygon method, it does so by using 
the syntax Palygon_<methodname>, Poly- 
morphism is achieved through a clever nam- 
ing convention applied to source code. 

However, more that just source code is in- 
volved, ClassAssist keeps all classes in astruc- 
tured library that can be shared across a net- 
work. To perform any edits to a class, you must 
first check it out of the library; when you do so, 
you can optionally lock the class so that other 
users are barred from checking it out. 

ClassAssist's Class Explorer window is the 
gateway into the ClassAssist!DE, a structured 
collection of windows through which you cre- 
ate and edit classes, their properties, and their 
methods. 

ClassAssist automatically generates the 
-CLSfilesthat VB 4.0 uses and will import class- 
es into your VB 4.0 project at your command; 
iteven keeps everything in synchronization. That 
is, if you edita ClassAssist-generated class from 
VB 4.0, ClassAssist sees the change and 
asks if you want to pass your edits on to the 
ClassAssist library. Bundled with ClassAssist 
are the WinAPI Oblets, a collection of objects 
crafted by in-process DLLs that encapsulate 
significant parts of the Windows API. Class- 
Assist is well worth its $249 price. 


Introducing 
the first PC 
worthy enough 


to work beside 
your trusty 
HP printer. 


m tamen migra чама 
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HP Vectra 500 PC 


You never give your HP printer a second thought. You just know it's going to work. 
Now that same HP performance can be found in a line of PCs designed specifically 
for the demands of small business. The HP Vectra 500 PCs. They arrive ready to work- 
some armed with Microsoft" Office for Windows"95 Professional Edition and Microsoft 
Publisher. And to make everything a little more manageable, HP gives you free online 
Designed for Service and support. Dealers include: Intelligent Electronics, 


Re Computerland, Datago, MicroAge, Inacom and CompUSA 


ue - Corporate. For more information, call 1-800-322-HPPC, 


ы e M Microsoft 
pentium Windows95 Ext. 1557! And see what a good family name can do for you. 


tin Canada, call 1-800-387-3867. *Average U.S. street price for Pentium’ pracessor-based HP Vectra 510 5/75 PC. Monitor nat included. HP Vectra 500 PCs come with Microsoft Windows 95 preinstalled. 
' Standard on 133 and 166 MCx models, optional on all other models. "Üther capacities available. “Standard on CD, MC and МСх models. ‘Multimedia models only, *Dn-site, second day business service. Microsoft 
and Windows are U.S. registared trademarks of Microsoft Corporation. Pentium and the Intel Inside logo are U.S. registered wademarks of Intel Corporation (01996 Hewlett-Packard Company PPG429 


mo" SAY 


Minitower or Desktop models: 
«Intel 75, 100, 120, 133, 150 or 166 MHz 
Pentium processor 

„8 or 15MB EDO Memory 
(128 MB max) 

«256 KB cache memory! 

*64-bit PCI video 

«1.66 hard drive? 

*4X, 6X or 8X EIDE CD-ROM Drive? 

«28.8 fax/data modem with 
telephone answering machine’ 

*16-bit Soundblaster audio‘ 

» Hands-free headset with microphone‘ 

e1 year on-site warranty’ 

*1 year free phone support for hard- 
ware, 90 day free software support 
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FOUR REASONS 
ORTABLES 


Satellite Satellite Pro 


When it comes to price, performance and value, nothing With Satellite Pro you can get affordable CD-ROM 
comes close to the Satellite? Series. These feature-rich and portability in a multimedia notebook. This series 
models make it possible for everyone to have power and offers the advanced features and power usually 
performance in an inexpensive notebook. found in much more expensive machines. 


ex Satellite, Satellite Pro, Portégé and Tecra. Quite possibly the best reasons there are for 
n 


nide buying a portable computer. Four distinct Toshiba notebook lines assure that whatever 


penliunr your needs, there's one uniquely suited to you. Toshiba portables offer uncompromised 


©1996 Toshiba America Information Systems, Inc. All products indicated by trademark symbols are trademarked and/or registered by their respective companies. 
Intel Inside and Pentium Processor Logos are trademarks of Inte! Corporation. Product availability subject to change. 


PORTÉGÉ: TEcRA 


The award-winning Portégé® Series defines high nt Tecra" embodies the absolute latest and greatest in portable 
in ultraportable computers. At under five pounds, these technology. With the fastest Pentium" processors and 
super-lightweight notebooks are packed with features most innovative features on the market, Tecra notebooks 
you'd only expect from full-size computers. are the ultimate in power and performance. 


quality, and are recognized by the computer industry for technical superiority. And, Toshiba has award- 
winning customer service and support. That’s why Toshiba sells more portables than anyone in the 


world. Need any more reasons? Call 1-800-457-7777 for more information or a dealer near you. 


In Touch with Tomorrow 


TOSHIBA 


Toshiba. The World's Best Selling Portable Computers. 
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How Java Can 
Pay the Rent 


Developers eyeing Java development as 
a modern-day gold rush need to careful- 
ly weigh the pros and cons of marketing 
their wares. The anticipated avalanche 
of download-on-demand Java applets 


book reviews 


 AGosh-Wow Look attheFuture 
| By Rick Cook 


One thing about paradigms: Shift happens. 
And when you're up to your neck in shift of 
the paradigmatic variety, there's a strong 
desire to find someone to explain it all to you. 
The Digital Economy is one such attempt. 
It follows a long line of predecessors, includ- 
ing Megatrends, Future Shock, The Green- 
ing of America, and The Affluent Society, all 
written in times of societal stress in an effort 
to tell us where we're going. 

The author does yeoman work in pulling 
together the predictive threads about our 
common, digital future. The result is present- 
ed in the requisite half-hopeful/ 
half-hypeful, gosh-wow prose. 

Don Tapscott's book wins shelf 
space less for his brilliant insights 
than for his assiduous rounding 
up of the usual suspects. There is 
very little in The Digital Economy 
that's original, but there's a lot 
of collected thought about what 
our digital future will be like. The 
result isa smorgasbord of food for thought— 
from the intellectual equivalent of Hostess 
Twinkies to that of haute cuisine. 

Your job as reader is to examine the goods 
and then pick and choose what you want on 
your plate. The quality of the predictions 

| varies. For example, the office-supply auc- 
tion described in chapter 6 is a policy wonk's 
dream anda politician's nightmare. The idea 
of having sellers bidding for a contract simul- 
taneously via an electronic network is also 
unlikely, because it ignores the way gov- 
ernments use their purchasing power as a 
policy tool. 

However, another scenario, on the digi- 

| tal transfer and monitoring of government 
benefits, is not only insightful but probable. 


ECONOMY 


ч Dungeons (MUDs), and such in 


Sax Tarecor? 
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may or may not revolutionize software 
development and distribution, depend- 
ing on whom you listen to. But answers 
are emerging about how applet-based 
applications will be best marketed so that 
Java developers can make money. 
Applications development might be 
the first part of the industry to be trans- 
formed by the Java model. Java propo- 
nents say that teams of developers creat- 


Using smart cards and databases rather than 
pieces of paper (e.g., checks, food stamps, - 
and so on) to dispense benefits not only 


increases efficiency but could reduce crime, | 


fraud, and abuse. 

Some of Tapscott's comments are just 
plain fatuous, notably those on the role of 
capital in the digital economy and open 
systems. He sees capital in his new world as 
key but fleeting, with capital goods over- 
shadowed by corporate brain power as an 
asset. This will come as a bitter surprise to 
anyone who has tried to raise capital for one 
of the new information-age enterprises of 
the sort Tapscott admires. In fact, the diffi- 
culty of obtaining capital investment is prob- 
ably the biggest check on moving 
us into Tapscott's Digital Economy. 

Some of the topics merely hint 
at possibilities and don't follow 
them through, as in the discussion 
of Multi-user Object-Oriented 
dungeons (MOOs), Multi-User 


business. As Tapscott notes, MUDs, 
МОО», and their ilk were devel- 
oped as electronic movie sets for role-play- 
ing games. | 

However, his vision of their uses doesn't 


extend beyond a virtual-reality meeting | 


room. In fact, they are already being em- 
ployed in more sophisticated ways in train- 
ing and troubleshooting, and some compa- 
nies, such as Xerox, are looking at their use 
in employee socialization. 

| wouldn't recommend that anyone re- 


structure his or her corporation or life based | 


on Tapscott's analysis, But | would recom- 
mend that you read this book carefully and 
with an open mind. 


Rick Cook keeps up with many future trends | 
by reading science fiction. You can contact | 
him at reook@bix.com. 
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ing huge, monolithic applications will 
gradually give way to individual devel- 
opers creating cooperating components 
that are downloaded by users as need- 
ед. But one issue in this scenario is how 
well independently developed applets 
gathered from across the Web will coop- 
erate as a single application. Poor-qual- 
ity “crapplets” that crash or perform 
poorly might discourage early adopters 
and drive them back to well-known com- 
mercial software packages. 

The reputation of some Web-based 
software has withered as a result of the 
practice where every bug-fix release in- 
cludes a host of new features—and often 
new bugs to go with them. With no sta- 
ble version available, users feel like per- 
petual beta testers. 

Bryce Wilcox, a Java consultant em- 
ployed by DigiCash (Palo Alto, CA), a 
firm specializing in secure electronic 
commerce, says that although depend- 
ability and quality control will be issues 
for Java applets, these problems aren’t 
new to the software industry. “This 
would be a wise time for developers to 
start paying more attention to mainte- 
nance issues,” he observes. “We need to 
trade off development speed for depend- 
ability and design software that upgrades 
gracefully.” 

Developers still debate whether the 
evolution of the Web as a distribution 
channel will have a profound impact on 
software marketing. Following today's 
shareware model, an individual could 
develop and market an applet indepen- 
dently, eliminating the distributor. But 
adequate exposure remains the greatest 
hurdle. 

“The single most attractive feature of 
a Web site is traffic," says George Paoli- 
ni, a spokesman for Sun Microsystems. 
"People want to go to a shopping mall. 
So, a distributor that sets up and adver- 
tises a Web site with a great variety of ap- 
plets will generate sales that an individ- 
ual with a personal Web page couln’t.” 
However, the marketing model for sin- 
gle applets that don't work closely with 
other applications (e.g., a game as op- 
posed toa spelling checker) might evolve 
differently and resemble an *impulse 
rack" at a supermarket checkout line 
rather than a shopping mall. 

"The latency between viewing a de- 
scription of an applet on a Web site and 
downloading that applet is measured in 
seconds," says Wilcox. “And the elimi- 


VVANT A 486 UPGRADE THAT OUTPERFORMS INTEL? 
FOR $139 YOU CAN PUT KINGSTON INSIDE. 


Making your 486 run like a Pentium® doesn’t take magic. 
It just takes a TurboChip" and a little pocket change. 


Instantly, you will have 5 x 86 clock-quadrupled technology 
that will help your system run three times faster. And the TurboChip has 
all the power you need to run today's demanding software, whether 
you have a 486-based DX2, DX, SX2, or SX system. So how does the 
TurboChip compare to Intel’s OverDrive*? Not only does the TurboChip 


For more information call us at (800) 251-9059 


beat the OverDrive in price, compatibility, and warranty, but in 
a recent study* it also outperformed it. The TurboChip is designed 
with AMD's Am 5 x 86—P75 CPU and upgrades with most IBM-com- 
patible desktop systems. And since the TurboChip is a chip-for-chip 


replacement upgrade, it's easy to install. Plus it preserves -to m 
configuration. To try out a TurboChip [ : i ngsto 
today, just call our toll-free number. TECHNOL SION 


Visit our Web site: http://www.kingston.com/b.htm 
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*Wintach test, Advanced Micro Devices, 1995. Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 435-2600, Fax (714) 435-2699. © 1996 Kingston Technology Corporation. 
All rights reserved. Kingston is a registered trademark and Computing Without Limits and TurboChip are trademarks of Kingston Technology Corporation. All other registered trademarks are the property of their owners. 


nation of the overhead of packaging and 
retail distribution will make the cost of 
an applet minute.” 

In addition to resolving the distribu- 
tion question, developers must solve an 
equally important problem: getting paid. 
The traditional practice of charging a 
one-time fee is a poor fit for the down- 
load-on-demand world of Java applets. 
Alternate paradigms include paying per 
use and paying per elapsed time. Both 
require a system for billing micropay- 
ments. 

Felix Kramer, marketing director at 
Clickshare (Williamstown, MA), anoth- 
er company that’s exploring the field of 
electronic commerce, sees this as one 
of the functions of the Web distributor. 
“People are going to deposit their ap- 
plets at payware sites on the Web,” he 
explains. “Other people will collect the 
fees for them and send them a monthly 
check.” 

Kramer envisions a billing model for 
applet use based on data transferred, 
not on time used. Each download of an 
applet might cost a few cents or dollars 
but would allow the use of an applet dur- 
ing an entire session. The alternative, in 
which the applet might be equipped with 
a built-in expiration timer, interrupt- 
ing your application to demand anoth- 
er nickel, is not as likely to occur. “The 
Internet is a stateless system,” Kramer 
says. “Time as a method of measurement 
will go away." 

The mechanics of development and 
distribution of Java applets aside, some 
observers believe that in the long run, 
there may notbe enough financial incen- 
tive to lure many developers to go out 
on their own. If Java becomes a popular 
language in the business community, 
you'll begin to see more ads in the clas- 
sified section of your local newspaper 
searching for Java programmers who can 
develop intranet applications. 

It's unrealistic to expect that a signif- 
icant percentage of Java developers will 
choose to make their living marketing 
applets independently, or even through 
distributors, according to Alex Newman, 
executive director of Sun User Group/ 
Java-SIG. “There are alot of great C++ 
coders out there, but they don't walk 
around selling code,” he says. “They 
go around looking for jobs. Knowing 
how to program in Java will be a résumé 
item." —Robert L. Hummel 


42 BYTE JUNE 1996 


DataPro Report 


IBM to Improve Enterprise Support | 
їп 05/2 Warp Server 


IBM hopes to improve upon an already-solid server OS by adding support for multiprocess- 
ing as well as directory and security services to OS/2 Warp Server later this year. OS/2 Warp 
Server 4, released in late February, is the latest update of IBM's network OS (NOS). 

OS/2 Warp Server 4 combines the OS/2 Warp version 3 OS with OS/2 LAN Server 4.0. It 
supports multitasking for 16-and 32-bit applications and standards-based system man- 
agement and enterprise connectivity through IBM's SystemView. Warp Server also features 
a built-in gateway for accessing Novell NetWare servers, provides applications-server 
capabilities and remote connection for NetWare clients, and permits single sign-on to OS/2 
Warp Server and NetWare servers alike. | a | 

With 0S/2 Warp Server, IBM addresses a broad clientele, ranging from small- and mid- 
size businesses to organizational departments. Warp Server is especially well suited for work- 
groups—particularly those that must be integrated into their organization's management 
systems and services—because of its interoperability with Digital Equipment, Hewlett-Packard, 
and IBM enterprise-level systems and NetWare LANs. 

With its software distribution, license management, and remote access, OS/2 Warp Serv- 
er shows strong potential as an applications server. However, despite excellent reported 
performance, 0S/2 Warp Server lacks a key component: symmetric multiprocessing (SMP). 
Competing products, such as Windows NT Server, can already take advantage of multiple- 
processor servers through SMP support. NetWare also has an SMP configuration option. IBM 
expects to have Warp Server SMP ready by the third quarter. Also not yet ready for prime 
time is Directory Security Services, IBM's global directory software, currently in beta test- 
ing. DSS willlet users access any connected 0S/2 resource; provide a unified client view; offer 
Distributed Computing Services security; and let administrators maintain resources locally, 
remotely, or centrally. DSS will give Warp Server significant advantages over NT, which pro- 
vides applications services but has no centralized directory, and NetWare, which has a direc- 
tory but doesn't include Warp Server's built-in software administration and performance 
monitoring. —Deborah Hess is a senioranalystat DataPro Information Services Group 
(Delran, NJ, (609) 764-0100), a division of The McGraw-Hill Companies, Inc. 
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Windows NT Server 3.51 


Target market - 


` Small business/ Departmental/enterprise — 
departmental 
Interface OS/2 Workplace Shell Win 3.1; version 4 
will have Win 95 GUI 
Clustering No Expected by 1997 
Server hardware x86 x86, PowerPC, Alpha, Mips 
Network management SNMP, IBM SNMP,IBM NetView 
SystemView, DMI (via SNA Server) 
Networks Ethernet, Token Ring, Ethernet, Token Ring, FDD! 
PC-Net, FDDI, 
Asynchronous 
Transfer Mode (ATM) 
LAN protocols NetBEUI and Apple NetBIOS, NetBEUI, TCP/IP. 
EtherTalk (client); IPX/SPX, SNMP, LU6.2, SMB, 
NetBIOS; TCP/IP; AppleTalk, XNS, DLC 
IPX/SPX; 802.2; 
Named Pipes; AppleTalk 
and Unix/NFS via 
additional software 
Clients DOS, OS/2, Win 3.x, DOS, Win 3.x, 
Win 95, Win for Workgroups, Win 95, 
Workgroups, Win NT Win NT Workstation 


client; AIX and Mac 
with additional software 
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Watcom C/C++. 
Performance 
on any Platform. 


Watcom C/C++ accelerates 


i development of lightning- 
I 


r fast, multi-platform 16 


| Watcom BB+ and 32 bit applications. 
i Шейк» Бы! Cei qe 

Reliable, high-performance 
code generation and consistent C and C++ 
language implementation are delivered 
across all supported platforms, making it easy 
to develop applications for several targets 
from a common source code base. In a single 


package, Watcom C/C++ provides a compre- 


hensive development environment with the 


tools, SDKs and libraries you need to create 
powerful applications for popular PC 
platforms including Windows®, OS/2* Warp, 


Windows® 95, and Windows МТ“. 


To find out more about 
Watcom C/C++, call us at 1-800-265-4555 | 
` or visit htip://www.powersoft.com 


ка Powersoft 


Circle 74 on Inquiry Card. 


'si3uo алцзээдә1 Ләца Jo Ayadord әле sxreurapen 13420 [Гу -0091-787-g0c-L 2214495 IUXTA "DOST-/87-8US-| 'S2HVIPISQRs 531 10 “эш 'aseqÁs jo sx1euapen are 3josramog pure Paad BUIUYATT әца MODEA ‘рәллоѕәл sit ру “DUT 'oseqás 9661 IYBUAdOD O 


Watcom C/C++ v10.6 Features 


* Target Platforms: • Comprehensive MFC support 
Windows 95, Windows NT, with source, samples, and 
Windows 3.x, Win32s, documentation 


05/2 Warp, DS/2 2.x, 
Extended 00S, Novell NLM, 
05/2 1.x, 005 


• 16 and 32 bit С and C++ 
compilers with industry- 
leading optimization 
technology 


o» Visual Programmer by 
Blue Sky Software for rapid 
MFC application development 


e Multi-platform toolset with 
a consistent interface across 
multiple platforms 


Н 
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Introducing BayStack. Because you don't have to be big to need big 
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10Ваѕе-Т Hub. Up to 10 segments and 260 ports 


100Base-T Hub. Greater bandwidth to servers 
in each managed stack. 


Ethernet Workgroup Switch. Increased through- 
and high-power workstations. put for existing 10Base-T LANs. 


SynOptics & Wellfleet 


© 1995 Bay Networks, Inc. Web site: hitp://www.baynetworks.com 


-— BayStack. Big. Small. No matter what size 
your network, it has a lot riding on it. 5o to | 
be certain it can handle the load, build it 
with BayStack. 

BayStack has it all: routing, switching, 
lOBase-T hubs, 100Base-T hubs and network 
management—all in one stackable system, all 
based on open standards. You can put together 
exactly what you need, using the same technology 
we build into the world's largest networks. 

It's the perfect way to build a robust network, 


because all BayStack products are scalable, both 


within the stack and through high-speed uplinks. | 
Plus BayStack has big-network reliability, 

with redundant links, Dial Back-up and 

redundant power. And with Optivity$ you can 


manage all the components as a single unit— 


even remote sites. Even with optional RMON. 


vetwork technology. And get this: it costs less than you'd 


expect. So call 1-800-8-BAYNET EXT. 27 


for a free BayStack video and brochure. 


Access Node Router. Full protocol support and | | 
high availability for remote offices. Because when you build with BayStack, your 


network has the potential to really take off. 


The Merged Company of SynOptics and Wellfleet 
Circle 75 on Inquiry Card. 
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ed-rom review 


Personal Guitar Tutor 


Learning how to play an instrument takes 
time and usually involves costly lessons. 
The eMedia Guitar Method CD-ROM is a 
remarkably helpful instruction program 
for beginning guitar students that's an 
order of magnitude ahead of any book and 
that does things even a personal tutor 
can't do. The CD-ROM (available for Win- 
dows now, with a Mac version slated to 
ship in June) gently leads you through a 
series of 60 comprehensive lessons, rang- 
ing from stringing the guitar to playing 
chords, strumming styles, finger picking, 
and much more. 

The lessons are varied and self-paced 
and build on previous material. You learn 
how to replace a string; hold the quitar; 
learn the different sounds of an acoustic, 
steel, and electric quitar; and advance at 
your own pace. There are 30 full-motion 
instructional videos, 3 hours of audio that 
contains over 100 exercises and songs, and 
a dictionary that contains fingering charts 
and sound for more than 250 chords. 
Using your computer's microphone, you 
can record your playing and even tune 
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REGES TALE Mc bar PLANO gti ERI 
The Bass Note Strum eN 
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This involves playin 
the notes m tho М С. 
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The TAB on m rg 


The notatón inay 
Te Chord. plana 
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The eMedia Guitar Method CD-ROM 

includes instructional videos that you can 

view as you learn a new technique, such 
as a bass note strum. 


your guitar against a simple-to-use tun- 
ing program. 

The instruction is not geared toward a 
specific style of music; it includes songs 
from such genres as folk, popular, blues, 
and country. For those who have the 
patience, discipline, and desire to learn to 
play a quitar without a personal instruc- 
tor, eMedia Guitar Method will get you 
off to a good start. —Rich Friedman 


eMedia Guitar Method 
eMedia Corp., 2403 East Aloha St., 
Seattle, WA 98112, (206) 329-5657 
fax: (206) 329-0235 
www.emedia.org/guitar.htmi 
$59.95 
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Faster, Fatter 
CD-ROM Titles 
on Hold 


Although the next wave of CD-ROM 
drives promises higher performance than 
today’s quad-speed and x6 drives, devel- 
opers say that they will wait for the next 
CD-ROM standard, Digital Videodisc 
(DVD), to arrive before they release the 
next generation of “edutainment” titles. 

New х8 drives have already arrived, 
and more are on the way. By June, most 
drive vendors will offer x8 drives with 
up to 1200-KBps data transfer rates for 
$250 or less; at least one vendor says it 
will release an even-faster x10 drive in 
the third quarter of this year. 

But while the latest drives offer im- 
proved seek-time performance and po- 
tentially smoother video playback than 
current drives, they’re still shackled by 
the CD-ROM standard’s 640-MB mem- 
ory restriction. This limit has developers 
waiting for the DVD standard and its 
4.7-GB storage minimum before they 
release the next wave of titles with opti- 
mized (i.e., full-screen, 30-frame-per-sec- 
ond) video. 

“When we develop titles, we want our 
products to run well on the majority of 
the CD-ROM drives on the market today, 
and those are two-speed and quad-speed 
drives,” says Dave Wooldridge, director 
of marketing for L3 Interactive (Santa 
Monica, CA, (800) 644-2823), whose edu- 
tainment titles include Mathemagics and 
extreme-sports instructional programs. 
The double-speed drives’ low data trans- 
fer rate means they can’t play back video 
that’s recorded at 30 fps without drop- 
ping frames. This is why content devel- 
opers often use 256-color video record- 
ed at 8 to 10 fps. If your title doesn’t run 
well on the lowest common denomina- 
tor, Wooldridge says, “you lose your main- 
stream market.” 

However, content developers say that 
even if all consumers were to install 
new x8 CD-ROM drives, developers still 
couldn’t optimize for the drives’ higher 
performance without having to eliminate 
content. Officials at Graphix Zone (Ir- 
vine, CA, (800) 828-3838) say they already 
have a problem squeezing all the content 
they want ontoa CD-ROM disc. The com- 
pany’s titles, including its latest, Nixon, 


already havea lot of video and audio clips 
squeezed into a standard CD-ROM. In- 
creasing the quality of the video (e.g., by 
including 30-fps instead of 12- or 15-fps 
video) would force the company to in- 
clude fewer video clips. 

Graphix Zone officials say DVD’s in- 
creased storage will let the company in- 
clude longer-playing, full-screen mov- 
ies instead of the small-window videos 
it currently provides. More disc space 
also allows for better-quality audio: DVD 
can more easily accommodate 16-bit, 44- 
kHz (CD-quality) audio instead of the 22- 
kHz audio typically used today. 

Although content developers are, for 
the most part, not optimizing for x8 or 
x10 drives, purchasers of the latest tech- 
nology will still see benefits in the area of 
CD-ROM disc access, according to soft- 
ware developers and drive manufactur- 
ers. Vendors say the faster rotation of x8 
and x 10 drives results in improved access 
times; this benefits database-intensive 
programs. 

To achieve the maximum performance 
benefit from x10, Pioneer New Media 
Technologies (Long Beach, CA, (800) 444- 
6784) will release a dual-mode drive in 
the third quarter of this year. One mode, 
Constant Linear Velocity (CLV), has the 
disc rotate at a faster rate while the drive 
reads inner tracks and at a slower rate 
while it reads outer tracks, This ensures 
consistent and smooth video playback 
when video stored on the outer tracks is 
accessed. 

But CAV mode spins the disc at a fixed 
rate, eliminating the access delays that 
occur when a disc is slowed down in 
CLV mode. Pioneer says CAV mode's 80- 
millisecond access time will make its 
Super 10X drive a better solution for 
applications that require fast access times. 

In general, the faster CD-ROM drives 
also allow for less expensive components, 
says Scott Elrich, product development/ 
marketing manager at Teac America 
(Montebello, CA, (213) 727-7669), which 
will release a x8 drive in June for about 
$200. For example, as access times drop 
(e.g., a 300-ms access time was typical 
about two years ago), cache sizes can also 
decrease, from 256 to 128 KB. Higher 
production volumes from drive makers 
also contribute to lower prices, and that’s 
good news for game players who will 
want to buy drives offering the latest 
technology in order to get smooth-play- 
ing video. —D. A. 


Mike wants to upgrade his company 


to Lotus Notes Release 4. 


If 2,352 people in 8 departments 
will use it, how many servers will 
Mike have to add? 


a4 bë c) 12 


The correct answer is: 
d) None of the above. 


Boy, that was an easy one. 
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Can your While Lotus Notes? 
Notes Release 4 can be 
Server the answer to 
do this? your collaborative 
computing prayers, it can also 
raise some important questions. 
Like how many servers will you 
need to handle all of the added 
users Notes" Release 4 supports? 
Fortunately, there's a rather 
simple solution: the RS/6000" 
Notes Server. 

By consolidating your existing 
servers with the UNIX?-based 
RS/6000 server, you can take on 


more users without bringing 


5 ee mgr ^ 


in more servers. And, because the 
RS/6000 offers unsurpassed 
scalability, your business can 
grow with it, not out of it. 

What’s more, the RS/6000 
Notes Server lets you manage 
your entire network from one 
easy-to-access location. 

Of course, you won't be left 
to figure things out on your own. 
RS/6000 specialists will help 
you design a customized solution 
that best meets your collaborative 
computing needs. 

The RS/6000 Notes Server. 
It’s subtraction by addition. 


How can the RS/6000 
The 85/6000 simplify your move to 
wis | Lotus Notes Release 4? 
| For the answers, get 
| our free booklet, 
“The RS/6000 Guide 
to Lotus Notes and Collaborative 
Computing.” Call 1 800 IBM-3333, 


ext. KA230, or visit us on the Net 
at www.rs6000.ibm.com 
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Solutions for a small planet" 


IBM is a registered trademark and RS/6000 and Solutions for a small planet are trademarks of International Business Machines Corporation. Lotus and Lotus Notes are registered trademarks and Notes is a trademark of Lotus Development Corporation. 
UNIX is a registered trademark in the U.S. and other countries, licensed exclusively through X/Open Company Limited. The ІВМ home page can be found at hitp:/Awwwibm.com ©1996 IBM Corporation. 


Blasts [тот 
the Past 


Years ago in BYTE 


ACE, the Advanced Computing Environment 
consortium, made noise with its 21 big-name 
vendors, including Compaq and Microsoft, 
who promised big things for next-generation 
workstations. But then Intel accelerated its 
rollout of x86 processors, and such compa- 
nies as Compaq left the organization, saying 
the x86 architecture offered pretty good per- 
formance after all. 


Years ago in BYTE 


BYTE took an early look at the Mac Plus, a 
$2599 system that came with 1 MB of RAM, 
a 9-inch display, a 7.8-MHz Motorola 68000 
processor, and an optional 20-MB hard drive 
(but no expansion slots). The Compaq Desk- 
pro 286, which we also reviewed, had 512 KB 
of RAM, a 30-MB hard drive, and four expan- 
sion slots; it cost $6245 with a monitor, but it 
was faster than IBM's AT. 


Years ago in BYTE 


Apple Computer's Steve Wozniak wrote 
about his experiences in computing the math- 
ematical constant e to 116,000 digits of pre- 
cision on an Apple ll computer. He theorized 
that one could build a dedicated “e-machine” 
for under $10,000 that 
could calculate e to 
100,000,000 places in 
three months. 

In the same issue, Dig- 
ital Research's Gary Kil- 
dall wrote about CP/M, 

a popular OS that by | | 
1983hadlost market share to Microsoft's MS- 

DOS OS on the IBM PC; MS-DOS got onthe 
PC first. The same issue also contained an arti- 
cle about Microsoft's Хепіх OS. Now Micro- 
soft positions Windows NT against Unix. 
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INTERVIEW 


A Road Map to Better Bandwidth 


Widely known as the father of the Internet because of hia pioneering 


work in creating TCP/IP, Vinton Cer}, senior vice president of data 


services architecture at MCI, comments here on technologies that will 


improve Internet bandwidth. 


BYTE: It seems the Internet is slowing 
down. MCI recently announced plans to 
upgrade its backbone from 45 to 155 
Mbps. When does that take effect? 

Cerf: It takes effect approximately 
April 15 and runs over an ATM substrate 
that uses MCT's Sonet transmission 
backbone. I expect increases in capacity 
throughout the course of the year. 

BYTE: Even witb tbe upgrade to 155 
Mbps, with all the people creating new 
Web pages, will that be enough? 

Cerf: No, and we'll be working to in- 
crease the capacity this year. 

BYTE: What other technologies could 
improve the bandwidth situation? 

Cerf: We look forward to tens of mega- 
bits per second on direct-broadcast satel- 
lite in 1997. Meanwhile, cable modems 
and ADSL may be alternatives to modem 
and ISDN access. We are very interested 
in advanced services, such as multicast, 
that could reduce some of the load from 
streaming audio and video services. Web 
host mirroring can also help to reduce 
the load. 

BYTE: What’s your reaction to maga- 
zine articles that predict the death of Web- 
based media due to bandwidth problems? 

Cerf: I think that’s premature. 

BYTE: Why is business migrating from 
private WANs to the Internet? 


Cerf: Dedicated services are expen- 
sive. We see a lot of interest in virtual pri- 
vate networks derived from frame relay, 
SMDS, and ATM and look forward to sim- 
ilar capabilities over the Internet with, 
for example, MCI'sSafenet [a hardware- 
based security service for open networks 
and electronic commerce over the Inter- 
net]. Since most intranets ultimately need 
to connect to the public Internet, via fire- 
wall typically, we see companies inter- 
ested in either using the Internet direct- 
ly or interconnecting their virtual private 
nets with the Internet. Private WANs will 
stay around where they make economic 
sense. In general, the Internet is needed 
for interorganization communications, 
so the two will complement each other. 

BYTE: What needs to be fixed most in 
the move from private WANs? Internet 
security? Performance? Both? 

Cerf: Private WANs—if by this you 
mean dedicated-circuit nets—are often 
replaced with virtual private nets because 
VPNsare more cost effective until you get 
to really intensive use. Use of the Internet 
for intranet communications requires 
strong cryptographic security end to end, 
at least between the routers linking the 
local corporate net or nets to the Inter- 
net. Performance is always an issue in a 
shared net, but I see vastly increased In- 
ternet capacities as time advances and de- 
mand increases. 

BYTE: How will MCI address voice and 
data communications for countries with 
poor infrastructures? 

Cerf: First, we will use satellite links 
where there’s no other means of provid- 
ing international access. We will always 
look for terrestrial fiber where it’s eco- 
nomically feasible and available. Wire- 
less is a fast way to get going for local 
access in the absence of local loop infra- 
structure. I would not be surprised to find 
voice and data services ultimately merg- 
ing on the Internet once the technology 
for providing multiple qualities of ser- 
vice is available. 


ow that hardware accel- 
eration for 3-D computing is 
about to enter the mass 
market for home PCs, soft- 
ware developers are scrambling to come 
up with a standard language that will 
make it possible for their applications to 
run on as many machines as possible. 
Apple Computer (Cupertino, CA) is 
trying to establish one such standard with 
3D RAVE (Rendering Acceleration Virtual 
Engine), which is a low-level 3-р render- 
ing system that should smooth differ- 
ences between all machines, be they 
Wintel or Mac. 

The goal is simple: Ifa developer wants 
to draw a triangle on-screen, he or she 
makes one call to the 3D RAVE API. It’s 
then up to RAVE to do the right thing 
depending on the end user’s hardware. 
If the software is running on a computer 
equipped witha hardware accelerator for 
3-D graphics, the RAVE layer should use 
this fast hardware to render the triangle 
as fast as possible. If the software is run- 
ning on a plain machine with no special 
equipmentor video hardware, a software 
rendering engine should step onto the 
stage and do the job correctly, if more 
slowly. 

A smart API like this is a big time- 
saver for developers and accelerator 
manufacturers. Thousands of games and 
dozens of video accelerator cards are on 
the market. The RAVE structure lets each 
accelerator card manufacturer write a 
single engine that will be accessible to 
each game designer through the RAVE 
interface. All engines will accept the same 
basiccalls for rendering points, lines, and 
triangles, so all software will work with 
each board. 

Actually, 3D RAVE is one of two Apple 
API sets for rendering 3-D objects. The 
other one, which is called QuickDraw 
3D,isamuch-higher-level API that offers 
developers the ability to simply open up 
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Apple hopes a primitive 3-D interface will lead 


to sophisticated 3-D games. By Peter Wayner | 


Crave the RAVE 


a window and hand QuickDraw 3D a file 
that describes a complex item. Quick- 
Draw 3D will interpret the complex data 
structures and break them into such low- 
level items as triangles, lines, and points 
before handing them to 3D RAVE to do 
the right thing with the local hardware 
configuration. 


Two Halves Are Better Than One 


Apple split the APIs into two sets because 
its engineers realized that not all software 
developers are alike. Some developers 
wanted a powerful tool that would do 


rendering engines still need an API such 
as RAVE. This allows them access to 
multiple machines with different accel- 
erator cards. Their rendering engines 
break up the complex models into trian- 
gles and then RAVE handles the local 
details. 

Although the RAVE API layer is meant 
to bea low-level API, it still offers a strong 
collection of the most important features. 
You can texture-map triangles with tex- 
tures that are as detailed as 4000 by 4000 
pixels. Z-buffering is available, but you 
can turn it off to save memory and add 


Applications write to the RAVE interface, which deals with the 
hardware accelerators and software libraries on that machine. 


all the rendering work for them. Those 
developers would use the full version of 
QuickDraw 3D. 

However, others had invested a great 
deal of time and effort in their own ren- 
dering engines that provided a distinc- 
tive “look” for their games. Game design- 
ers may concentrate on different effects. 
One developer might include a com- 
plex rendering engine for dealing with 
effects such as smoke and fog; another 
developer might choose for the action to 
occur in clear light. Visual styles such as 
this are important. 

Software companies with their own 


speed. Some game programmers have 
already calculated distance information 
in their code, and they’re able to draw 
programs from back to front and present 
the correct information without help 
from a z-buffer. You can clip these oper- 
ations to fit into windows and other 
shapes. 

The API does not offer access to any 
higher-level features that might be found 
in the full QuickDraw 3D API. That API 
offers commands that will open standard 
3-D files and import them. Game devel- 
opers must do this for themselves if they 
want to deal only with RAVE. Also, such 
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overhead that graphics ER such as 


GL impose on the systems that run them. 
With RAVE, game developers don't have 
to worry about losing memory to these 
functions. 


The Difference Engines 


A general API (like RAVE) should offer the 
same effect on different platforms in a 
manner that is completely transparent to 
the software. For instance, the standard 
window accelerator will move rectangles 
around in the same way. A 3-D API must 
also offer consistency across platforms, 
but it would actually be better if it weren't 
perfect. This is because software devel- 
opers don't want exactly the same thing 
to happen on each machine. They want 
the best possibleimage to emerge on each 
machine. 

This flexibility is offered by RAVE's 
Gestalt interface and the different ras- 
tering engines. À game program might 
poll RAVE to find out which of the engines 
are available and also determine their 
performance. 

If you install a high-speed hardware- 
accelerated engine, the game could load 
the most realistic, complex models and 
use them in the game play, knowing that 
the engine could deliver. If you have a 
low-speed software-only engine, the 
game would use lower-grade models to 
maintain performance. 

The Gestalt interface also describes the 
different features available on the differ- 
ent accelerators. Some might offer tex- 
ture-mapping, while others might offer 
higher-grade mapping with interpola- 
tion. Some might offer transparency 
blending, while others might use an alpha 
channel. 

Some might handle depth through 
simple z-buffering, while others might 
add deep z-buffering or perspective cor- 
rection. Through the Gestalt interface, 
the game can poll the local hardware and 
choose the appropriate object models 
to fit the performance characteristics of 


the board. 


«info onthe ww wis 


www.info.apple.com/qd3d/qd3d 
html! (Netscape frames) 
www.info.apple.com/qd3d/main 


html (same as above, 
without frames). 
www,nfo.apple.com/qd3d 
. Frave/rave.html 
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that a package might forgo a zippy hard- 
ware accelerator engine for aslower soft- 
ware-only engine because the software- 
only engine offers features that are not 
available on the accelerator engine. If the 
software-only engine still renders the 
image fast enough, it would be the right 
choice for that situation. 

This information is available through 
the Gestalt interface. Giving the software 
developer access to these choices is an 
important item if they’re going to be able 
to tailor the drawing to present the best 
possible image on each machine. 


Technolgies accelerator card. —— 

The Windows development kit con- 
tains a Software Development Kit (SDK) 
with DLLs for the game programmer and 
a device-driver kit (DDK) for the board 
manufacturer. Both kits contain the def- 
initions for the data structures that 
work consistently across both plat- 
forms—they are just recompiled for use 
on the PC. The Mac kit’s SDK for the 
game programmers includes the headers 
for the system calls that are part of the 
QuickDraw 3D system extension. The 
board manufacturers can develop their 
own system extensions. 


The Gestalt interface lets applications query the RAVE subsystem to 


see what hardware and software are on that machine. 


This Gestalt interface also offers a sur- 
prisingamount of forward-looking cross- 
platform flexibility, It is entirely possible 
that software written to the RAVE stan- 
dard will run inseveral years on hardware 
accelerators that weren't even designed 
when the software was written. The soft- 
ware will access the Gestalt interface and 
choose the best-performing engine that's 
available. 


Cross-Platform Wintel and Mac 


The original core of RAVE was designed 
as a hardware abstraction layer (HAL) 
that would hide the details of each accel- 
erator card from the Mac programmer. 
Once the abstraction is set up, it is not 
much trouble to extend this to work well 
on Windows machines as well. 
Asofthis writing, Apple hassaid it will 
shipa version of RAVE for Windows pro- 
grammers. This will let game program- 
mers write to a single low-level standard 
and have their software run on either 
machine. In essence, the game program- 


Apple has been the source of a wide 
variety of cross-platform standards, but 
its most successful ones have come in the 
graphics arts world. QuickTime and its 
virtual-reality cousin QuickTime VR are 
used on a number of CD-ROM games and 
graphics additions. The domination of 
the Mac platform in the graphics arts 
world helps this process. 

If RAVE succeeds in helping 3-D game 
developers market their products, Mac 
users will benefit. Porting PC games to the 
Mac will be a relatively simple process, 
and there will be more games. The work 
may also flow in the other direction. Port- 
ing games from the Mac to the PC will 
be an easier process. That will allow 
graphic designers who cling to the Mac 
to stick with it into the future. Bl 


Peter Wayner is a regular BYTE contributor in 
Baltimore, Maryland. His latest book is Disap- 
pearing Cryptography: Being and Nothing- 
ness on the Net. His home page is at http: 
//access.digex.net/- pcw/pcpage.html. 
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Like milk, your tools need to be fresh. 


Fortunately, you can get the latest tools, technology, 


Never create from scratch. 
and information delivered straight to your door. | http://www. microsoft.com/visualc 


Just subscribe to MSDN and Microsoft Visual C++, and you'll get all the BackOffice" Test Platform and extensive sample 
the essentials needed to keep you up-to-date. With the Visual C++ code and programming information. Available in 
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The NEW Corel” WordPerfect” Suite for 
Windows? 3.1x will bring an unparalleled 
level of power and value to the world's best 
word processor. Delivering all the standard 
office suite features plus powerful graphics 
and Internet capability, the Corel 
WordPerfect Suite packs so much power 
and so much value into one CD-ROM it 
leaps far ahead of Microsoft" Office. 
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Microsoft® Word 
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PC Magazine, November 1995 


The figures speak for 
themselves. When people 
choose a standalone 
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outperformed Microsoft® 
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Windows® 95. 
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Web browsers can offer a common front end 


to mainjrame data. By Salvatore Salamone | 


How to Put Mainframes on the Web 


s the Web browser the ulti- 
mate corporate front end? 
The hype about intranets cer- 
tainly indicates this is the case. 
Trouble is, one vital component is miss- 
ing from Web technology: access to all 
that mainframe data. 

And that’s a problem. “Approximate- 
ly 75 percent of all real-time transactions 
in the world still гип on mainframe-based 
networks,” says John Dunkle, president 
of Workgroup Strategic (Portsmouth, 
NH), a consulting firm. In other words, 
the data on which corporate America 
runs is currently inaccessible through 
browsers and intranets. 

You can fix that. 


Pick One, Any One 


There are a couple of fundamentally 
different ways to give browsers access 
to IBM hosts. The two basic methods can 
generically be called native 3270 and 
Hypertext Markup Language (HTML) 
conversion. Each method has technical 
merits and deficiencies. 

With native 3270, you need to have a 
special browser. In this case, the brows- 
er needs some form of built-in 3270 ter- 
minal emulator and applets that know 
what to do with the 3270 data streams 
once they reach the desktop system. 

With conversion, 3270 screens are 
changed to HTML format and posted to 
a Web server. The converted screens can 
then be viewed using any browser. 

HTML conversion comes in two fla- 
vors. One is a static approach, where 
the user has what amounts to read-only 
access to data made available by an 
administrator. The other method is more 
dynamic (and similar to your typical 
transaction-oriented mainframe data 
access), where the user queries a database 
and views the results using a browser. 

An example of the static approach 
would be where some mainframe data is 


made available to an organization. For 
instance, a human resources department 
might, on a monthly basis, post to an 
intranet server the amount each employ- 
ee has in the 401 (k) plan. 

To do this, the 401 (k) information 
would be pulled off the mainframe and 
converted to HTML format. Then 
employees would be able to look up this 
information using the browser on their 
desktop computers simply by entering 


УН Internet or Y | Web | 
X intranet 7 | 


the uniform resource locator (URL) of the 
Web server. (Obviously, security is an 
issue here and the information would 
need to be password-protected.) 

This approach to making mainframe 
data available through browsers is fairly 
limited. And while such access might do 
in many situations, it's not sufficient 
when users need access to data that 
changes more frequently. 

For example, you might have an inven- 
tory database that sales staffers frequently 
check when they're taking orders over 
the phone. For such applications, you 
need an HTML conversion method that 
is more dynamic. 

The way to accomplish this level of 
access to mainframe data is through 


One approach is to convert 3270 data on-the-fly to HTML. 


embedded HTML scripts. (In a sense, this 
is the normal HTML process applied to 
3270 data streams.) 

First, aSystems Network Architecture 
(SNA) gateway into an IBM host pulls off 
a standard IBM host screen with embed- 
ded data. This screen is then converted 
to HTML format on-the-fly. That's what 
Salvo Server Edition from Simware and 
the Emissary Host Publishing System 
from Attachmate do. 


From a common browser, the user 
enters the URL of an intranet server that 
is connected to the server that's per- 
forming the HTML conversion. Com- 
mon Gateway Interface (CGI) scripts 
are employed to generate the HTML 
pages based on user queries. 

The possible downside to the HTML 
conversion approach is that you may not, 
in all cases, beabletosupportsome ofthe 
more complex 3270 commands, such as 
creating built-in function keys that per- 
form a series of operations. 


The Natives Are Wild 


An alternative to HTML conversion is to 
leave the data in native 3270 data stream 
format and use a special browser. Such a 


JUNE 1996 BYTE 53 


Core 


ese uum would replace a ter- 
minal emulator and would include the 
underlying technology needed to main- 
tain a connection with the mainframe 
(e.g., by sending acknowledgments to the 
host to keep the session alive). 

Using a special browser may seem 
idiotic. Would anyone actually do that? 
The answer is probably—especially if the 
browser solves a specific problem, like 
giving users access to mainframe data. 
The Aberdeen Group consulting firm 
believes the browser market will become 
fragmented and, despite Netscape’s cur- 
rent dominance, users will buy browsers 
based on their personal requirements. 

With the native 3270 approach, a user 
establishes a session with the mainframe, 
typically by running a Telnet session into 
the host. The resulting TN3270 data 
stream would travel across the network 
to the desktop system. There, the brows- 
er would need to have embedded applets 
to take the data stream and display it as 
a normal 3270 screen. 

The applets could be designed to han- 
dle even the most complex 3270 com- 
mands. This would overcome the short- 
comings you might encounter with an 
HTML conversion approach. The trade- 
off, of course, is that you need a special 
browser that can perform emulation and 
handle the data. 

But that may not be a problem if you 
decide to use a common applet technol- 
Ogy, such as Java. If that's the case, then 
any of the major browsers will work, 
since virtually all the browser vendors 
either support Java or plan to do so. 

And when it comes to mainframe con- 
nectivity, there’s already some movement 
in Java’s direction. For example, Open- 
Connect Systems, a TCP/IP-to-SNA con- 
nectivity company, offers a product 


| WHERE TO FIND 


Attachmate OpenConnect 
Bellevue, WA Systems 

(800) 426-6283 Dallas, TX 

(206) 644-4010 (800) 551-5881 

fax: (206) 649-6484 (214) 484-5200 
http://www.attach- fax: (214) 888-0688 
mate.com http://www.oc.com 
IBM Simware 

Armonk, NY Ottawa, ON, Canada 


(800) 426-3333 
(914) 765-1900 
http://www.as400 
ibm.com 


(800) 267-9991 
(613) 727-1779 
fax: (613} 727-8797 
http://www.simware 
com 
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Networks 


- called OC://WebConnect, which A 
1 Ж enhanced: server software that lets users 


Acces iframes and midrange systems 
through: a Java- -enabled browser. 

With the OC://WebConnect software, 
Javaapplets convert standard data flows 
into HTML/Java data flows (and vice ver- 
sa). Thisconversion enables multisession, 
multiprotocol access to existing main- 
frame applications. 


Fast Forward 


Giving users access to mainframe data 
through Web browsers is a big start. But 
many organizations also want to extend 
this level of connectivity to other types 
of IBM environments—specifically, to 
45/400 systems. 

Some help in this area has already 
arrived. Earlier this year, IBM's AS/400 
Division announced it was teaming up 


BEFORE 


OLE custom control (OCX 


tion for intranet use by droppin 


a browser. 

Regardless of the method used to 
access mainframe data with a browser, 
one other issue must be addressed before 
opening up the corporate treasures. That 
is security. 

Many Web browsers (including the 
Netscape Navigator) store on-screen 
images ina local cache and often in a serv- 
er cache. After a user logs out ofa session 
with a mainframe computer, these screen 
images can then be viewed by anyone 
with a Web browser. 

That means someone could come 
along after a session and view data to 
which the original user gained access only 
after entering a password and ID when 
loggingonto the mainframe application. 


Welcome to the Smgthsunian Library Catalog 


Simware's Salvo allowed the Smithsonian to turn its 3270 screens 


(left) into an easier way to access information on mainframes. 


with I/NET, a research and custom soft- 
ware solution provider, to bring AS/400 
users onto the Web. I/NET has a soft- 
ware package called Web Server/400 that 
enables an AS/400 running OS/400 version 
3.1 to operate as a Web server. (About 
360,000 such systems are installed today.) 

The move to open corporate data to 
Web technology has just begun. And it's 
likely that for the next year or so HTML 
conversion and the native 3270 access 
methods we've outlined here will be the 
best ones to consider. But in the future, 
a better way to access mainframe data 
may become available. 

One idea being considered is to use 
existing client/server tools, such as Visu- 
al Basic, C+ +, and OLE 2.0, to develop 
applications that can access mainframe 
data. You can then ready any applica- 


Peeking at the cached screen images also 
defeats any encryption that would have 
been used when the data passed over the 
corporate network. 

This is an area that will probably be 
addressed quickly. Web browser vendors 
will most likely add HTML extensions 
to tackle this security breach. That’s at 
least something to consider before open- 
ing the doors to your mainframe data. 
But once that’s done, you may have an 
easy way to give users a common inter- 
face to all your corporate data, whether 
it’s on big iron ог little. El 


Salvatore Salamone is a BYTE news editor 
based in New York and author of Reducing the 
Cost of LAN Ownership (Van Nostrand 
Reinhold). You can reach bim at ssalamone 
Qbix.com. 
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What will you do today? 
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a | 
i | 
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Sain 


NewCom and the Internet Make it Easy. 


With complete multimedia communications kits, even the smallest 
business enjoys big business advantages. NewCom Multimedia Kits have 
everything you and your PC need for world-wide connections: High speed, 
high quality NewCom modems; Rapid-read CD-ROM drives; speakers, 
sound cards, and microphone. And the most complete collection of 
interconnect software anywhere, including browsers, e-mail, Internet 
Phone by Internet Relay Chat™ and lots more. Let NewCom tailor just the 
right kit for your business and see how far you get by 11:00 A.M. 


Call 1-800-5NewCom. 


Your.lift.2.the.info.superhwy. 


NewCom, Inc., a subsidiary of Aura Systems, Inc. • 31166 Via Colinas, Westlake Village, CA 91362 
Tel (818) 597-3200 * Fax (818) 597-3210 http://www.newcominc.com 
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A BETTER 3 YEAR SERVICE 


YOU HAVE OUR WORD 
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If your Dell system experiences a covered hardware failure 


while it is under a next-business-day, ort " „4 ise contract 
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five at your 


the end of the next 


"nis ЕТТИ rare event that the technician does 


not dîve as promised, let Dell know. Your situation 


will receive top priority for resolution, plus you will 


receive an additional month of service for free. 


DELL DIMENSION" XPS Pro150n 
150MHz PENTIUM? PRO PROCESSOR 


* Mini Tower Model 

* 16MB EDO Memory 

• 256KB Internal L2 Cache 
• 2.5GB Hard Drive [10.5ms] 
• 17LS Monitor (15.7" v.i.s.) 


e ЕХ Motion Graphics Accelerator 
with 2MB VRAM 


• 8X Multi-session EIDE CD-ROM Drive 

• MS? Office Professional with Bookshelf 
for Windows® 95 

* Microsoft? Windows 95/30 Days 
Free Support/MS Mouse 

• 3 Year Limited Warranty! 

* Upgrade to the Imagine 128-bit 
Graphics Accelerator with 4MB 
VRAM for only $330 more. 


$2899 


Business Lease?: $107/Mo. 
Order Code #500259 


DELL DIMENSION XPS P133c 
133MHz PENTIUM PROCESSOR 


* Mini Tower Model 

• 16MB EDO Memory 

e 256KB Pipeline Burst Cache 
• 1.668 Hard Drive [10ms] 

* 151$ Monitor (13.7" v.i.s.] 


• SFX Motion Graphics Accelerator 
with 2MB VRAM 


e 6X Multi-session EIDE CD-ROM Drive 


e MS Office Professional with Bookshelf 
for Windows 95 


* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 


• 3 Year Limited Warranty 


* Upgrade to 32MB of EDO memory 
for only $399 more. 


$2199 


Business Lease: $81/Mo. 
Order Code #500252 


Dell's featured computer artist is Daniel Fenelon. 


"Guarantees available in the U.S. only for registered owners of Dell Dimension systems purchased after 8/1/93. tFor a complete copy of our Guarantees or Limited Warranties, please write 
Dell USA LP., 2214 W. Braker Lane, Suite D, Austin, TX 78758. AOn-site service provided by BancTec Service Corp. On-site service may not be available in certain remote locations. 
OBusiness leasing arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. only and subject to change without notice. The intel Inside logo and Pentium are registered - s 
trademarks of Intel Corporation. MS, Microsoft, Windows and the Windows logo are registered trademarks of Microsoft Corporation. ©1996 Dell Computer Corporation. All rights reserved. p eee Windows 95 


NEW DELL DIMENSION XPS P166s 
166MHz PENTIUM PROCESSOR 


* Mini Tower Model 

* 16MB SDRAM Memory 

• 256KB Pipeline Burst Cache 
• 1.6GB Hard Drive [10ms] 

• 15LS Monitor (13.7" v.i.s.) 


e SFX Motion Graphics Accelerator 
with 2MB VRAM 


e 8X Multi-session EIDE CD-ROM Drive 


* MS Office Professional with Bookshelf 
for Windows 95 


e Integrated Sound Blaster 16 Sound 
e Altec Lansing ACS-5 Speakers 


* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 

* 3 Year Limited Warranty 

ж Upgrade to the Dell 1715 (15.7" v.i.s.) 
monitor for only $270 more. 


PICTURED SYSTEM 


$2549 


Business Lease: $94/Mo. 
Order Code #500254 


DELL DIMENSION P100t 
100MH2z PENTIUM PROCESSOR 


* Mini Tower Model 

e 8MB EDO Memory 

e 850MB Hard Drive [12ms] 

e 14XE Monitor (13.19" v.i.s.) 

e 64-bit PC! IMB DRAM Video 

• 4X Multi-session EIDE CD-ROM Drive 

* Microsoft Windows 95/30 Days 
Free Support/Dell Mouse 

• 3 Year Limited Warranty 

* Upgrade to 16MB of EDO memory 
for only $139 more. 

* Upgrade to a 1.86B hard drive for 
only $100 more. 

ж Add a 3Com EtherLink ЇЇ Network 
Interface Combo Card with Parallel 
Tasking for only $99 more. 


$1449 


Business Lease: $54/Mo. 
Order Code #500250 


If you are looking for a better service 
program, we have one word for you: 
guaranteed. At Dell, we guarantee that 
if theres a problem with your Dell 
Dimension, a Dell-certified technician 
will be at your desk the next business 
day, servicing your PC. And in the rarest 
of events that we're not there the next 
day, you get an extra month of service at 
no charge. 

It's all part of our new and improved 
standard service program that covers 
your Dell Dimension PC 


for 3 full years. 
Including one 
year of Guaranteed 
Next-Business-Day, On- 
Site service" the first year, and then two 
additional years of Next-Business-Day 
Parts Delivery. 

So call today and get covered by the 
Dell Service program. 


| TO ORDER, CALL 
800-545-5705 


In Canada? call 800-839-0148 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.dell.com/ 
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Features Č Specs 
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Interact 


Comparisons 


Menu Help 


We would like to introduce you to the Oldsmobile Virtual Showroom, a free 


CD-ROM chock-full of pictures and information about the entire Oldsmobile 


lineup. If youve got a Windows" PC and CD-ROM drive, just boot up and tour 
the showroom. It's easy to decide which Oldsmobile meets your needs. You can view each car from any of 
40 positions. Open the doors. Check under the hood. Take a peek inside the trunk. You can even compare your 
favorite Oldsmobile to some of the competition. So call 1-800-448-0087 today. The Oldsmobile Virtual 


Showroom is absolutely free while supplies last. And 


when viewed properly, the chances of spraining your | Call now for your free 
| | ‚ Oldsmobile 
big toe are quite slim. 22 Oldsmobile E. 
Е Virtual 
& Г Showroom 
MINIMUM SYSTEM REQUIREMENTS: • 486SX/33MHZ OR FASTER MICROPROCESSOR • TAN | 
8 MB OF AVAILABLE RAM * SVGA GRAPHICS CARD (640X480, 256 COLORS) AND COMPATIBLE "ORE CD-ROM. 


MONITOR • MICROSOFT WINDOWS® 95 OR MICROSOFT WINDOWS® 3.1 • SOUND BLASTER™ 
OR 100% MICROSOFT WINDOWS COMPATIBLE SOUND CARD • MPC COMPATIBLE CD-ROM DRIVE 
WITH MICROSOFT CD-ROM EXTENSION MSCDEX.EXE 2.21 OR LATER (150 KB/S SUSTAINED 


TRANSFER RATE OR BETTER) * DOS 5.0 OR LATER (NOT APPLICABLE UNDER WINDOWS 95) • 1900-448-008 
MICROSOFT COMPATIBLE MOUSE 


[BM с 1996 GM Corp. All rights reserved. | 


Limited to callers age 18 and over. One per household. Allow 4 to 6 weeks for delivery. 
Circle 77 on Inquiry Card. 


The Motorola DSP56800 offers DSP and microcontroller 
functions on a single chip. Ву Tom Thompson 


Two, Two Chips in One! 


esigning consumer electron- 
ics is a daunting job. Today’s 
equipment must be flexible, 
smarter, and offer more fea- 
tures, yet remain affordable. These re- 
quirements have caused a slow conver- 
gence between two disparate devices— 
the general-purpose microcontroller and 
the digital signal processor (DSP). 

Embedded microcontrollers operate 
the servo motors in disk drives and the 
focus control on camcorders. DSPs, on 
the other hand, enable a cordless phone 
to filter noisy signals or implement the 
fax/modem functions in a hand-held 
computer. Of course, the next-genera- 
tion cordless phone has to do more: It 
must not only filter out noise but also 
perform caller-ID verification and be able 
to display messages on an LCD screen. 
Combining these functions traditional- 
ly required adding two processors to a 
product’s design. 

Early this year, Motorola introduced 
the DSP56800, a 16-bit processor core de- 
signed to tackle low-cost designs that 
require DSP and microcontroller func- 
tions. Because these capabilities are com- 
bined into one chip, the DSP56800 core 
saves board real estate, minimizes pow- 
er consumption, and reduces a design’s 
parts count. It also trims RAM usage, be- 
cause you don’t have to store separate 
DSP and microcontroller programs. 

The DSP56800 core offers a stream- 
lined DSP instruction set derived from 
its 56000 DSP line. This allows existing 
56000-based DSP applications written in 
assembly to run with little or no modifi- 
cation. It also provides a host of micro- 
controller functions, such as timers for 
fielding periodic events, serial peripheral 
interfaces that communicate with periph- 
erals, and up to 32 general-purpose I/O 
(GPIO) signals that can monitor or con- 
trol devices. 

A phase-locked loop (PLL) enables the 


processor to operate at different clock 
speeds at different times, to either con- 
serve power or boost performance. It’s 
a fully static design that operates from DC 
(1.е., no clock) to 40 MHz. At this speed, 


The DSP56800's DSP Components 


GPIO, 
serial VO, and timers 


Address- - 
generation 


Eüs- and bit- 
manipulation 
5 


Program controller 


@ Program controller decodes 
DSP Mac instruction 


Ө Instructions dispatched to ALU 


it consumes only 27 milliwatts. This pow- 
er-consumption level makes the proces- 
sor ideal for PC Cards and mobile devices. 


Combining the Odd Couple 

It’s hard to imagine merging two pro- 
cessors whose functions are so vastly dif- 
ferent. A microcontroller, as its name 
indicates, controls devices. Microcon- 
trollers normally don't need to be speed 
demons: The devices they manage usu- 


How the DSP56800 processes a DSP instruction. 


ally require a response within millisec- 
onds, or even several seconds. 

On the other hand, a DSP's sole pur- 
pose in life is to rapidly process data. It 
executes sophisticated mathematical op- 


On-chip 
expansion 


External 
data- 
bus 


Data ALU switch 


Ө ALU obtains data from RAM 


@ Results written to memory 


erations—such as a voice-compression/ 
decompression algorithm—repetitively 
so that it can process signals in real time. 
To accomplish this, a DSP hasa repertoire 
consisting of fast math instructions and 
matrix operations, 

Motorola designed the DSP56800 core 
from the ground up. First, the designers 
profiled the instruction usage of many 
DSP and microcontroller applications. 
Seldom-used DSP56000 instructions were 
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1 ons were 
cessor architectur e or weren't t compact — 
in size. The resulting instruction set offers 
a gamut of DSP capabilities, such as a 
fast multiply-accumulate (MAC) instruc- 
tion and a fixed-point data type. For mi- 
crocontrollers, there are instructions for 
bit manipulation and interrupt handling. 

The end result was a streamlined in- 
struction set that reduces a firmware pro- 
gram’s size by one-third. According to 
Motorola, the DSP56800’s code storage 
compares favorably to that of an 8-bit 
microcontroller, even though the core 
is a 16-bit processor. Due to the efficien- 
cies of the instruction set and architec- 
ture, Motorola says the DSP56800 deliv- 
ers 20 MIPS at 40 MHz. 


Processor Architecture 


The DSP56800 core uses a Harvard ar- 
chitecture with separate address and data 
buses. The core is full of data and pro- 
gram buses that permit up to three simul- 
taneous accesses to data and program 
memory; this expeditesthe movement of 
dataand code throughout the processor. 
Thecore also hasseveral concurrent exe- 
cution units. 

The data arithmetic logic unit (ALU) 
provides nonpipelined multiply and 
MAC operations. It also has a comple- 
ment of arithmetic and logical opera- 
tions; the latter help test the status of 
devices. A 16-bit bidirectional barrel 
shifter enables fast data-stream parsing 
(such as a network protocol stream), 
which reduces programming overhead. 

The ALU also has two 36-bit accumu- 
lators and three 16-bit input registers. 
Arithmetic and bit results alike can be 
written back to any register, not just the 
accumulators; this simplifies program- 
ming and improves performance. 

The bus- and bit-manipulation unit 


Technical Specifications 
Physical 

2.7-V part 

0.65-тісгоп three-metal-layer CMOS 

100 pin ТОЕР, 14 square millimeters 
Peripheral interface 

16 dedicated GPIO pins (eight 


programmable as interrupts) 

Two serial peripheral interfaces, configurable 
as two four-pin ports or eight GPIO pins 

One synchronous serial interface, config- 
urable as a six-pin port or six GPIO pins 

Three programmable timers with two 1/0 pins, 
configurable as two GPIO pins 
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e pro- bit-manipulation: operati nsand bit-test 


CPUs 
handles many control acı ivitie: 


and 1 bit-branch instructions. It comple- - 
ments some of the ALU’s arithmetic and 
shifting operations. 

Asa separate unit, the address-gener- 
ation unit (AGU) can pipeline instructions 
and compute the next address in advance. 
Itcan manage two data-memory accesses 
and two address updates in one instruc- 


one GPIC modules. 
[oem NUTS T sampling the 
DSP56800 core as two configurations 
with different resources in the expansion 
area. The first is the DSP56L811, which 
contains 2 KB of program RAM and 4 KB 
of data RAM; the second is the DSP56L812, 


which contains 44 KB of PROM, 4 KB of 


The DSP56800's Microcontroller Components 
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О Bus- and bit-manipulation unit sends bit to GPIO 


How the DSP56800 processes a microcontroller instruction. 


tion. It has a modulo addressing mode 
that’s effective at implementing circular 
buffers for DSP applications. 

The program controller (PC) manages 
the overall operation of the core. It fetch- 
es and decodes instructions and routes 
them to the appropriate execution unit. 
The PC supports the hardware and soft- 
ware stacks, A two-level hardware stack 
implements hardware DO and REP 
loops—the staple of DSP algorithms— 
for performance. These hardware loops 
have zero overhead yet are interruptible, 
which reduces interrupt latency. 

The DSP56800 core has an on-chip 
expansion area that sports additional on- 
chip memory and several types of inte- 
grated peripheral modules. There are 
two kinds of serial interface modules, a 
timer module, anda general-purpose I/O 


data ROM, and 4 KB of data RAM. 

Given its wealth of DSP and controller 
functions, the DSP56800 is well suited for 
a variety of applications. For example, a 
DSP56L812 could not only operate as a 
data pump for a low-cost V.22bis fax/data 
modem but also handle all the modem- 
control signals, such as on/off hook and 
carrier detect. A high-density disk drive 
could use the DSP56L812 not only to op- 
erate the servos that steer the head mech- 
anism but also to read, process, and buf- 
fer the data. In addition, the DSP56800 
has an advantage in projects where time 
to market is critical, because it can be pro- 
grammed іп С. В 


Tom Thompson is a BYTE senior technical 
editor at large. You can reach him at tom_ 
thompson@bix.com. 
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ABC GRAPHICS SUITE. 
BECAUSE IN TODAY’S BUSINESS WORLD, 
YOU’RE EXPECTED TO BE BOTH. 


To stay ahead, you need both the ABC FLOWCHARTER: 6.0 

brilliant logic of Einstein, and the bold » Simple to sophisticated business diagramming 

creativity of Van Gogh. And the right tools | Over 2,000 diagramming symbols for increased versatility 

to keep up-ABC Graphics Suite. Three + intelligent line routing and automatic line crossovers 

powerful programs in one package that for better readability 

let you diagram one minute, illustrate or 

image edit the next. MICROGRAFX DESIGNER" 6.0 
"Microsoft? Office" compatible айа” «Precision drawing for illustration and graphics design 

| designed for Win NT and Win 95, АВС” * Over 32,000 layers for unlimited graphics кы 

Graphics Suite gives you true 32-bit * EPS output for better color separations}: — s 

fn И ne technology, plus the ease and speed 

emm Of a drag and drop environment. PICTURE PUBLISHER* 6.0 

Nl POWerful. Versatile. Indispensable. The software  * Fast and powerful photo retouching and image editing 

m that brings the art and science of business together. ° Infinite Undo" for unparalleled creative freedom 

Lat ABC Graphics Suite. • Object Layers" for increased productivity 


Comptiibie 


Aw Download our free Internet Graphics Pack and 
GDR! explore the details of ABC Graphics Suite: 
www. micrografx.com 


ALSO INCLUDED: 
e Instant 3D™ to easily enhance text and graphics 
e ABC Media Manager™ for "drag and drop" 
(Use our automated fax back systern or speak 


кечтен with a Micrografx representative: control of all graphics, such as clipart and logos 
1-800-519-8527 MICROGRAFX • 30,000 pieces of clipart, images and fonts 


in Canada, call 1-800-360-8464. *Canadian E.R.P. $199.95 61996 Micrografx, Inc. All rights reserved. All product names are trademarks of their respective companies. 
Dr. Albert Einstein licensed by the Hebrew University. Represented by The Roger Richman Agency, Inc., Beverly Hills, CA. 


DELL DIMENSION DELL DIMENSION™ XPS P133c * MS' Office Professional with 
Reliable PCs For 133MHz PENTIUM" PROCESSOR Bookshelf for Windows 95 


High Performance - Mini Tower Model * Microsoft" Windows 95/30 Days 
Computing 


Free Support/MS Mouse 
*3 Year Limited Warranty' 
* Upgrade to 32MB of EDD memory 


• 16MB EDO Memory 
* 256KB Pipeline Burst Cache 


* 16GB Hard Drive [10ms] for only $399 more. 


* 1515 Monitor (13.7 v.s. Business Lease": $81/Mo. 
* 9FX Motion Graphics Accelerator Order Code #500252 


with 2MB VRAM 
* 6X Multi-session EIDE CD-ROM Drive 


MANUFACTURER AND MODEL CONFIGURATION 


OVERALL 

PRICE 
S RATING spe 7 Minitower, 133-Mhz Pentium, 16MB of 
1 В 


Dimension XPS P133c memory, е disk, quad- ail "d 
$3, 249 \ w monitor speed peo | oi 
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BUSINESS WEEK 
CONFIRMS WHAT YOU 
ALREADY KNEW. 


In search ofthe perfect PC? Just ask Business Week. In its First Annual Computer Buying Guide, 
the Dell Dimension ХР P133c was rated #1 among the "Best Bets for PC Buyers.” 
That's another best for Dell, a company famous for delivering the best performance, 
the best features, the best value. But that's probably not news to you, is it? 


Designed for 800-545-7147 


ө "Tests conducted by the National Software Testing Laboratories, a division of McGraw-Hill, Cos. 
н ЯҢ Published in Business Week, November 6, 1995. tFor a complete сору of our Guarantees or Іп Canada? call 800-839-0148 
e 


Limited Warranties, please write Deli USA LP., 2214 W, Braker Lane, Suite D, Austin, TX 78758. Mon-Fri 7am-9pm CT © Sat 10am-6pm CT 
?Business leasing arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. г 
ly and subject to change without notice. The intel Inside logo and Pentium are registered Sun 12pm-5pm CT * http://www.dell.com/ 


f Intel Corporation. MS, Microsoft, Windows and the Windows logo are registered K de #0111 6 
Microsoft Corporation. ©1996 6 Del Computer| Corporation. llrightsreserved, "pud 
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VxDa must now be two-faced, providing APIs for 32-bit 
aa well as 16-bit Windows applications. By Rick Grehan 


VxDs In Windows 95 


xDs—virtual device driv- 
ers—are the hidden supports 
of Windows 3.x and 95. Like 
the small thieves in Terry 
Gilliam’s Time Bandits who enjoyed 
access to the plumbings of the universe, 
VxDs simultaneously operate at the low- 
estand highest levels: Lowest in the sense 
that they directly access system hardware, 
and highest in that they run at the ring 0 
privilege level. 

Windows 95 has magnified the impor- 
tance of VxDs, which are the means by 
which Microsoft extends the capabilities 
of the OS kernel. VxDs in Win 95 handle 
everything from file systems to sound 
cards to network systems. 

Perhaps you haven’t considered the 
fact that VxDs, though 32-bit in nature, 
were birthed in a 16-bit, nonthreaded, 
nonpreemptive OS. Now they’re expect- 
ed—required even—to participate in an 
OS that has all these characteristics. This 
is not a simple metamorphosis. 


V 


The Grand Illusion 


A virtual machine (VM) is an illusion. 
Specifically, the illusion is that a given 
process “thinks” it has exclusive access 
to all a computer's hardware. This in- 
cludes memory, I/O ports, interrupts, and 
whatever other components the process 
chooses to manipulate. VxDs help to cre- 
ate this illusion. 

Two kinds of VMs existed in Windows 
3.1: DOS boxes and the Windows VM 
itself. (The latter is called the *System 
VM”— within which runs all Windows 
applications.) А third software entity, the 
VM manager (VMM), though not a VM 
itself, acted as the chief supervisor for 
active VMs and VxDs. For example, the 
VMM had the job of handling the pre- 
emptive time-slicing among the execut- 
ing VMs. 

Additionally, any VxD that was to serve 
as the virtualizing mechanism for an I/O 


device had to register itself with the 
VMM. So, if a VxD wanted to act as the 
handler for a particular I/O port, it had 
to ask the VMM to “hook” that port. Sub- 
sequently, whenever a Windows appli- 
cation attempted access on that port, an 
exception was sent to the VMM, which 


Calling a VxD 


16-bit Applications 


Dapolication calls Windows, passing 
it the desired VxD's ID. Windows returns 


VxD entry-point address. 


Anu ve 


Application Windows VxD 


Өр the entry point, the application 
can call the VxD directly. 


V 


Windows VxD 


А 


Apptication 


2 у" 


would pass the access request along to 
the appropriate VxD. 

Under Win 95, life is much the same, 
but better in key ways. There’s still one 
VM per DOS box and still one VM for all 
the Windows processes. But now some 
of the Windows processes are Win32 
applications with more capabilities than 
the Win32s programs of Windows 3.x. 

This produces a variety of new twists 
that VxD designers must be aware of. For 
example, Win32 applications in Win 95 
can be multithreaded. No longer must a 
VxD be aware only of which VM requires 
service; there are occasions wherein a 
VxD must discover which thread within 
a particular VM needs help. 

By the way, some readers might sus- 
pect that each Win32 application is its 
own VM іп Win 95, as I first did. This 


Application 


turns out not to be the case. Each Win32 
application runs as a member of the Sys- 
tem VM, though with its own address 
space. 

More important, a successful VxD in 
Win 95 had better be prepared to coop- 
erate with old 16-bit Windows applica- 


Win32 Applications 
appiication calis the CreateFile() 


routine with the VxD’s name as 
the argument. Windows 95 returns 
a handle. 


X». ۷ V 


Windows VxD 


@using the handle, the application sends 


commands to the VxD using DeviceloControl(). 
This call is actually routed through a "helper" 
VxD, VWINS2. 


A mr VV Va V 


Application Windows VxD VxD 


tions as well as with new 32-bit Win32 
applications. And when it comes to VxDs, 
“cooperation” can mean a number of dif- 
ferent things. 


The Old Way 


Although VxDs can hook I/O ports and 
interrupts and perform other ring 0 feats 
to virtualize the hardware, this turns 
out to be only part of what VxDs do on 
behalf of applications. VxDs can also pro- 
vide callable APIs so that an application 
can directly petition a VxD for services. 

In Windows 3.x, it's possible to get at 
a VxD's API via interrupt 2Fh. I demon- 
strated how to do this in *The Software 
Stopwatch” (April 1995 BYTE), where I 
described how you can access the API of 
Windows’ virtual timing device. 

This mechanism still works in Win 
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be D ded yc ou use. f mal 16bitap P 
р! plication. In f act, == Wit ‚95 al 

ks Rather than loading 
intheBX register, yo you set the BX register 
to zero and place a pointer in the ES:DI 
register pair. This pointer references an 
eight-character, blank-padded, upper- 
casestring, which isthe name of the VxD. 
As before, after your program issues an 
INT 2Fh instruction, the address of the 
VxD’s API is returned in ES:DI. 

Unfortunately, you can't use the INT 
2Fhtechnique from a Win32 application. 
In fact, Win32 applications can't execute 
software interrupts, period; they'll crash 
if they try. 

Does this mean that Win32 applica- 
tions and VxDs live on opposite sides of 
an uncrossable digital chasm? À VxD can 
still do such things as virtualizing I/O 
ports on behalf of a 32-bit application, 
but what if you want to allow your VxD 
to expose its API to Win32 programs? 
Thankfully, your VxD can provide both 
a 16-bit and a 32-bit API, and thus play 
happily with 16-bit Windows applica- 
tions as well as Win32 applications in the 
Win 95 environment. 


Ihe New VxD 


Whenever an event occurs of which a 
VxD must be notified, that VxD is sent 
a control message. These messages can 
come from the VMM or other VxDs, and 
they are processed by the VxD much asa 
Windows program processes Windows 
events. Ordinarily, these messages tell the 
VxD things such as, "An application is try- 
ing to access an I/O port that you said 
you'd handle. Here’s the info...take care 
of it.” 

Win 95 adds a new message, W32_DE- 
VICEIOCONTROL. This message is sent 
to the VxD in response to a Win32 appli- 
cation’s issuing a DeviceloControl() 
to the VxD, and it’s the mechanism 
whereby a Win32 application can call a 
VxD directly. 

From the Win32 application’s stand- 
point, it must first obtain a handle to the 
particular VxD by calling (oddly enough) 
the CreateFile() routine. Ordinarily, 
this function is used to create or open disk 
files. But if your program prefixes the file- 
name with \\.\ when making the call, the 
system recognizes that the filename cor- 
responds to a VxD name. (Of course, in 
C or C++, backslash characters appear- 
ing in a string must be prefixed with more 
backslash characters, so V Abecomes WW. 
Oh, well.) 


ru: 
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` TheCreateFil eC call returns: ahan- | n 
im dle—inthis case, itsa ahandleto theVxD. 2 
ıe application can then use t use this! ha randle contr cont 


in subsequent calls to DeviceloCon- 
trol() to send messages to the VxD. 
(Calling DeviceloControl() actually 
calls an “intermediary” VxD, VWIN32, 
which in turn calls the control-dispatch- 
entry point of the VxD on behalf of the 
application.) 

DeviceloControl() provides param- 
eters for informing the VxD of which 
function to perform, as well as input 
and output buffer pointers for transfer- 
ring data between the application and 


How Does It Know? 


How does Windows know 
where the VxD's entry 
point is? The DDB (device 
descriptor block) is stored 
in the VxD and examined 
when the VxD is loaded. 

It contains, among other 
things, the VxD's API entry- 
point address. 


the VxD. (We won't show Devicelo- 
Control ()'s function prototype here; 
you can easily find it in any Win32 refer- 
ence manual.) 


Dynamic VxDs 


There’s an additional benefit that comes 
from using DeviceloControl() tocom- 
municate with a VxD. If you step back 
into Windows 3.1 foramoment, you dis- 
cover that VxDs are statically loaded. 
That is, all the VxDs a system will use are 
loaded when Windows starts up, and 
they hang around for the lifetime of Win- 
dows’ execution. 

Win 95 (and Windows for Workgroups 
3.11) allows for dynamically loaded (and 
unloaded) VxDs. When an application 
issues a CreateFile() call to access а 
VxD, the system keeps track of how many 
handles are open on each VxD. When 
an application is terminating, it should 
issue aC 1 oseHand1e( ) calltorelease the 
VxD’s handle, which causes the system to 
decrement the handle count. (It’simpor- 
tant to note that the handles associated 
with a process are automatically called 
when the process exits.) 


e cot ount 1 теа ches 
сна puc pias DEVICE 
EXIT, tellingit itin essence: “ You’re about 
to be unloaded... please clean up before 
you leave.” Once the VxD processes this 
message, the system unloads it. 


VxDs Forever 


Of course, we haven’t quite closed the 
loop here. For any of this to work, the 
VxD authors have to craft the additional 
handlers to process the W32_DEVICEIO- 
CONTROL message. Although building 
a separate route into the VxD’s API might 


be something of a pain, it will likely be 
a well-trodden route as the number of 
Win32 programs multiplies. 

Actually, this separate route is not real- 
ly separate at all. A VxD will already have 
acontrol-dispatch handler in place to cap- 
ture incoming messages sent to it by the 
VMM. Typically, this amounts to a jump 
table that pairs event codes with han- 
dler routines. Once the code to deal with 
W32_DEVICEIOCONTROL messages is 
written, it should be a simple matter to 
insert an additional entry into the jump 
table to complete the wiring. 

With the Devi ceIoControl() calling 
mechanism, there is no reason why 
Win32 applications have to be left out in 
the virtual cold. В 


Rick Greban is a BYTE senior technical editor 
with an M.S. in mathematics/computer sci- 
ence. You can reach him by sending e-mail to 
rick_g@bix.com. 
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SOLUTION ON 


Stop spending time debugging memory 
leaks and premature frees in your C and C++ 
programs. Automatically eliminate them with 
Great Circle. 

Chasing down and fixing memory leaks 
and premature frees—even when you've 
already checked for leaks with the best 
debuggers—is extremely time-consuming 
and frustrating. And just when you think 
you've found the very last leak, you run into 
another one—blocking you from delivering 
a completely leak-free program. 

Great Circle puts an end to all that. 
Instead of simply identifying memory leaks 
and premature frees, Great Circle eliminates 
them—automatically. 


Automatically Eliminate Leaks 
Without Sacrificing Any 
Performance Or Control. 


Simply link your program with Great 
Circle and you'll eliminate the memory 
leaks and premature frees. All of chem. 
Without impacting the performance of your 
program. Without changing a line of code. 
Without recompiling. 

And we're not just talking new code, 
we're talking legacy code and third party 
libraries — even when you don't have the 
source code. 


'To answer more of your questions: 
1) you don't sacrifice any control or flexibility, 
2) you don't need to change your program- 
ming style, and 3) while Great Circle can 
provide a full report, it's designed to eliminate 
memory leaks, not simply identify them. 


The Future Of C/C++ 
Is Five Minutes Away. 


In just five minutes—which is how long 
it takes to learn and use Great Circle—you'll 
be a part of the future of C/C++. A future 
where programmers are saved from the time- 
consuming drudgery of manually finding 
and fixing memory leaks. A future where 
computers deallocate and free memory by 
themselves. A future where programs are 
100% leak-free. 

And once you're part of this future, 
you'll never want to go back to the old way 
of detecting and fixing memory leaks. 


Try Great Circle Risk-Free 
With Our "Leak-Free" 
Guarantee. 


“If your C or C++ program leaks or 
prematurely frees memory after linking with 
Great Circle, simply retum Great Circle— 
within 90 days of the receipt date—and 
we'll refund the entire purchase price. 

No questions asked." 


©1996 Geodesic Systems, Inc. All rights reserved. Geodesic Systerns and Great Circle are trademarks of Geodesic Systems, Inc. 


Avoid Memory Leaks. 
Avoid The Maze. 


That's not simply a promise; it's our 
"Leak-Free" guarantee. Every word of it. 
No more ifs, ands, or leaks. 


Eliminate All Your Leaks 
With One Phone Call. 


To order your risk-free copy of 
Great Circle—or for more information— 
call 800-360-8388 (Internationally, call 
312-728-7196). You can also e-mail us at 
info@geodesic.com or visit our web site at 
hrtp://www.geodesic.com. 

Order Great Circle today, because while 
a maze might be an enjoyable challenge, 
it’s no longer the best way to deal with 
memory leaks. 
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Geodesic system. 


800-360-8388 
312-728-7196 (IL) 


e-mail: info@geodesic.com 


VISIT OUR WEB SITE: hetp://www.geodesic.com 
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Polywell's 333-MHz Alpha Workstation 
Ey 


Depending on your application, Polywell’s 333-MHz Alpha workatation 
can raise Windows NT to new levels. 


NT Flies at 333 MHz 


porting the fastest CPU we’ve 
ever tested, Polywell’s Poly 
333P-A should make a great 
Windows NT workstation. 
With some NT applications, however, the 
Poly 333P-A fell behind a Pentium Pro 
machine running at much lower clock 
speeds. 

Digital Equipment’s 333-MHz 21164A 
Alpha CPU isa 0.35-micron version of the 
0.5-micron 21164 with support for 8- and 
16-bit loads and stores to improve x86 
emulation performance. Later this year, 
Digital will introduce FX!32, an emula- 
tion/translation technology for 32-bit 
x86 applications, which should increase 
the number of NT applications you can 
use on the Alpha platform. 

The Poly 333P-A's motherboard uses 
an L3 cache that holds 2 MB of synchro- 
nousstatic RAM (SRAM) on a 128-bit data 
path. This is besides the 21164A’s built- 
in 96-KB three-way set-associative L2 
cache and 16-KB L1 cache. The mother- 
board contains two 32-bit PCI slots, two 
64-bit PCI slots, and three ISA slots (one 
shared). 

Our system had 64 MB of 70-nano- 
second parity-checking RAM (Polywell 
offers up to 1 GB). The 4.3-GB SCSI-3 
Quantum Grand Prix hard drive spins 
at 7200 rpm and connects with a 16-bit 
connection to QLogic's fast and wide 
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By Selinda Chiquoine 


Product 
Information 


(333-MHz 21164A, 
4.3-GB hard drive, 4X 
CD-ROM drive, 17-inch 
monitor) 


Polywell Computers, Inc. 
South San Francisco, CA 


(800) 999-1278 

(415) 583-7222 

fax: (415) 583-1974 
polywell@ix.netcom.com 
www.polywell.com 


Polywell's screamer is loaded to the max with up to 1 GB 
of RAM and a 4.3-GB hard drive that spins at 7200 rpm. 


controller (20-MBps throughput). A 4- 
MB Diamond Multimedia Stealth 64 
video card supported our test mode: 1024 
by 768 pixels with 24-bit color. 
BYTEmark proves that the 333-MHz 
21164A Alpha chip has plenty of raw 
speed. However, Bapco's SYSmark NT, 
an applications-based test suite, put the 
Poly 333P-A behind a 200-MHz Pentium 


BYTEmark 2.0 Results 
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Pro Dell Dimension XPS Pro200 by 13 
percent, on average. The 21164A's96-KB 
L2 cache (compared to the Pentium Pro's 
256-KB cache) may not be large enough 


RATINGS 
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to handle the context switches caused by 
the Windows NT 3.51 API. (This prob- 
lem should go away with NT 4.0.) The 
Poly 333P-A performed remarkably bet- 
ter only with the CAD test, where intense 
floating-point calculations come into 
play. Save the Poly 333P-A for 3-D mod- 
eling and CAD, or if you want to run 
OpenVMS or OS/F1, which Polywell also 
supports. Їй 


Selinda Chiquoine is a former BYTE technical 
editor. You can reach ber on the Internet at 


selinda@bix.com. 
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NEC flat-panel monitor | 


NEC's flat-panel LCD300 monitor offers a crisp color display 
while saving you desk space. Ву Susan Colwell 


Big Picture, Little Box 


he proverb “one picture is 

worth more than ten thou- 
sand words” applies to NEC 
Technologies’ LCD300 mon- 
itor. You have to see it to believe it, so 
we can barely do justice to it here. 

The 13-inch active-matrix LCD sup- 
ports a resolution of 1280 by 1024 pixels 
with a true-color depth of 24 bits (16.7 
million colors). With this high resolution, 
arefresh rate up to 72 Hz, and a dot pitch 
of only 0.20 millimeters, the images are 
sharp and clear. Besidescolor clarity, you 
get theadded bonus of a small footprint; 
the monitor weighs in at only 8.8 pounds 
and hasa depth of 6.7 inches, leaving you 
room to spare on your desktop. The 
monitor's only hefty feature is its $5999 
price tag. 

Although the LCD300 costs half of 
what it used to, it’s still well above the 
cost of a CRT monitor. In the past, the 
steep price was due to the complexity of 
the LCD technology and compatibility 
issues with graphics cards. Now the unit 
uses a standard analog signal, which 
means it can display unlimited colors 
simultaneously and works with any stan- 

TECH FOCUS 

An Analog LCD? 

To work with PC graphics cards, the NEC 
LCD300 takes a standard analog signal (0 
to 0.7 V). The continuous nature of this sig- 
nal means the LCD300 can read an infi- 
nite number of colors. While it's unusual 
for an LCD panel to use an analog signal, 
the technologically hard part is designing 
a panel responsive enough to handle CRT 
refresh rates. The LCD300 must refresh all 
its pixels (1280 by 1024) 60 to 72 times 
per second; this means the LSI drivers that 
control the panel must handle a signal fre- 


quency of between 96 and 126 MHz, un- 
usually high for an LCD. 


I 
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Product 
Information 


NEC Technologies, Inc. 
Boxborough, MA 


(BOO) 632-4636 
(508) 264-8000 
www.nec.com 


NEC's 13-inch active-matrix LCD300 desktop monitor produces 
high-quality images at a resolution of 1280 by 1024 pixels. 


dard Video Electronics Standards Asso- 
ciation (VESA) graphics card. 

Right from the start, we loved the 
LCD300’s compactness. It’s easy to han- 
dle and set up—you just have to con- 
nect its five color-coded BNC plugs. To 
test the manitor at its recommended 1280 
by 1024 resolution, we used a 60-MHz 
Pentium Zeos Pantera running Windows 
95 with an NEC-supplied Matrox MGA 
Millennium graphics card installed. 

On start-up, we discovered that the 
LCD300 is not plug and play, which isn't 
a problem if you know the right video- 
mode settings for your graphics card. 
NEC's documentation wasn't up to date 
on the Matrox settings, but the compa- 
ny assured us that this data will be avail- 
able on its FastFacts line ((800) 366-0476) 
and Web page. 

Once the monitor was running at 
1280 by 1024, the clarity of its flat, flick- 
erless screen was impressive. The text 
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is sharp but small, and you have to sit 
fairly close to appreciate its clarity. With 
some applications, using larger fonts im- 
proves the readability. 

To position and lock an on-screen 
image, you press the control buttons on 


TECHNOLOGY KX * KX 
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the back of the monitor. We'd prefer to 
have them on the front. The mode set- 

tings are also on the back. 

Overall, the LCD300 is ideal for those 
who work with complex graphics and 
high-color images. Its small size and sleek 
design give it a personal flair that com- 
mands your attention. The only draw- 
back is its high price. E 


Susan Colwell is a BYTE technical editor. 
You can contact her by sending e-mail to 


scolwell@bix.com. 
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DELL DIMENSION 


Reliable PCs For 
High Performance 
Computing 


#4 


„НЕ PENTIUM 
PRO LEAVES THE 


IN THE DUS 


DELL’ DIMENSION™ XPS Pro200n 
200MHz PENTIUM® PRO PROCESSOR 
* Mini Tower Model 

* 32MB EDO Memory 

e 256KB Internal L2 Cache 

* 25GB Hard Drive [10.5ms] 

ж 1715 Monitor (157" v.i.s.) 


* 9FX Motion Graphics Accelerator with 
2MB VRAM 


* 8X Multi-session EIDE CD-ROM Drive 


* MS? Office Professional with 
Bookshelf for Windows® 95 (N.F.l.) 


• Microsoft® Windows NT™/30 Days 
Free Support/MS Mouse 


* 3 Year Limited Warranty' 


* Upgrade to 1 Year of Windows NT 
support for only $149 more. 


Business Lease’: $130/ Мо. 
Order Code #500257 
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T^ a 


-PC Computing, 3/96 
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Dell's featured computer artist is Marco Marinucci of San Francisco, CA. 


PC Computing, March 1996 article reprinted with permission of PC Computing. ©Ziff-Davis Publishing 
Company. tFor a complete copy of our Guarantees or Limited Warranties, please write Dell USA L.P, 
2214 W. Braker Lane, Suite D, Austin, TX 78758. 9Business leasing arranged by Leasing Group, Inc. 
*Prices and specifications valid in the U.S. only and subject to change without notice. The Intel Inside 
logo and Pentium are registered trademarks and the Pentium Pro Processor logo is a trademark of Intel 
Corporation. MS, Microsoft, Windows and the Windows NT lago are registered trademarks and Windows 
NT is a trademark of Microsoft Corporation. ©1996 Dell Computer Corporation. All rights reserved. 
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The New 
200MHz Dell Dimension 
XPS Pro200n 
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magnified 25x 


Notice theres no asterisk 
to qualify that statement. 


No ifs, ands, or buts. Just 
pure, unbridled speed. Period. 
BEST That's the Dell Dimension XPS 
Pro200n. The breathtakingly fast machine 


that prompted PC Computing to reach for 
oxygen as they remarked, “..it's the fastest 
Intel-based system we ve ever seen—hands 
down” And in comparing the performance 
of this Pentium Pro to that of the Pentium, 
they said, "..exceptional — more than double 
that of the 133MHz Pentium: 

If you're a 32-bit power user, give us a 
call. We'll set you up with what they're 
calling the ultimate Pentium Pro system. 


You know, the one with no asterisks. 


| TO ORDER, CALL | 
800-545-6094 


In Canada? call 800-839-0148 
Mon-Fri 7am-9pm СТ * Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.dell.com/ 


Keycode #01115 


Each year, the illegal use of software 
consumes nearly 50% of your potential 
revenues. With the flames of piracy 


Software Developers: eating away at your profits, can you 
Software Piracy 
burns Your « 


afford not to protect your software? 


Software Obtained Illegally, by region, 1993 vs. 1994 


$666,440,105 
392,687,055 


Africa/Middle East 
$3,963,527,364 
4,350,981,640 


$4,900,862,960 
BD c 002,681,255 


$821,992,751 
1,334,694, 665 


s $2,467 360,044 
3,131 455,600 


America 


U.S Canada 


1 $12,840,204,124 
Total for 1994: $15,212,700,215 


HASP® is widely acclaimed as the 
world’s most advanced software 
protection solution. Since 1984, 
thousands of leading developers 

have used over two million HASP keys 
to protect billions of dollars worth 

of software. 


Based on a full- 
custom ASIC, (M 
the new | X^ 
HASP key | 
redefines industry 


reliability and compatibility ® 
And because it's the smallest 
software protection key in the world, 
it's also easier on your clients! 


Today, more developers are choosing 
HASP than any other software 
protection method. To learn why, and 
to see how easily you can increase your 
revenues, call now to order your HASP 
Developer’s Kit. 


1-800-223-4277 


http://www.aks.com 


The Professional's Choice 


North Aladdin Software Security Inc. 
America Tel: (800) 223 4277, 212-564 5678 
Fax: 212-564 3377 
E-mail: hasp.sales@us.aks.com 
inti Office Aladdin Knowledge Systems Ltd. 
Tel: 972-3-636 2222, Fax: 972-3-537 5796 
E-mail: hasp.sales@aks.com 
United Aladdin Knowledge Systems UK Ltd. 
Kingdom Tel: 01753-622266, Fax: 01753-622262 
E-mail: sales@aldn.co.uk 


t7 Aladdin Knowledge Systems Ltd. 1985-1995. (4 96) HASPO 15 a registered trademark of Alauddin Knowledge Systems Lid. All other product rames are trad 
Computer, ie- wud wider license. NSTL makes по recommengatun or endorsement of any product. {The NSTL report was commissloned by Aladdin 


w Aladdin Benelux 024 641 9777 m Aladdin France 1 4085 9885 e Aladdin Japan Tel: 0426 60 7191 в Aladdin Russia Tel: 095 923 0588 ж Australia Conlab 3 98985685 m Chile 
Micrologica 2 222 1388 m China Shanghai LIRI 021 6437 7828 = Czech Atlas 2 766085 в Denmark Berendsen 39 577316 m Egypt Zeineldein 2 3604632 в Fintand ID-Systems 0 870 3520 
' " d mem d s Germany CSS 201 278804 ш Greece Unibrain 1 6756320 = Hong Kong Hastings 02 5484629 m India Solution 11 2148254 в Italy Partner Data 2 26147380 m Korea Dae-A 2 848 4481 
MICROSOFT. м -— Mexico 5150 5 2087472 m New Zealand Training 4 5666014 m Poland Systherm 61 480273 m Portugal Futurmatica 1 4116269 Romania Interactiv 64 153112 а South Africa 
WINDOWS is 

AC D Le Roux 11 886 4704 


It runs with 
NetWare COMPATIBLE Spain PC Hardware 3 4493193 s Switzerland Opag 61 7169222 в Taiwan Teco 2 555 9676 ш Turkey Mikrobeta 312 467 0635 
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The promise is real-time video over the Internet: the reality is leas exciting. 
By Stephen Satchell and H. B. J. Clifford 


Internet Video: Small Isn’t Beautiful 


on’t sell your cable-TV stock 
just yet. Internet video broad- 
casts for your PC are in their 
infancy, waiting for better 
communications links. 

VDOnet’s VDOLive software prom- 
ises over-the-Internet real-time playback 
of audio and video material on PCs and 
Macs. The company claims slow video 
and AM-quality sound over a 14.4-Kbps 
connection, up to 10 to 15 frames of vid- 
eo per second over a 28.8-Kbps link, and 
even better video and sound over faster 
hookups. Don’t confuse this with video- 
conferencing products like CU-SeeMe 
(Cornell University/White Pine Soft- 
ware), which are designed for meetings 
where multiple participants contribute 
sound and video. 

We downloaded version 1.0 of the 
VDOLive viewer for Windows 95 from 
the Web. When we went to view a clip 
on a computer lacking a sound card, 
VDOLive complained but showed us 
silent video. Although VDOLive's screen 
is tiny—only 160 by 120 pixels—you can 
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orking the Video Stream 
test whether our VDOLive problems 
ulted from a poor Internet link, we 
downloaded StreamWorks from Xing Tech- 
nology (Arroyo Grande, CA) onto a Mac llci 
with 256-color video. Using the same Inter- 
net service provider (ISP), we got results 
, similar to VDOLive's. The StreamWorks pic- 
ture is about the same size as the VDOLive 
picture and displays the same murkiness; 
we also experienced audio breakup. These 
symptoms led us to believe that packets 
were being delayed, starving the player 
software of data. in addition, Stream- 
Works’ diagnostics indicated we had net- 
work-throughput problems. 
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Product 
| Information 


VDOnet Corp. 
Santa Clara, CA 


| (408) 654-8400 

| fax: (408) 654-9447 
info@vdolive.com 

| www.vdolive.com 


Actual size! This is how a VDOLive image looks 
on a 15-inch monitor running at 800 by 600 pixels. 


double the size of the viewer window 
to ease the eyestrain. With Netscape 2.0, 
the VDOLive plug-in puts integrated vid- 
eo on a Web page. 

When we ran VDOLive using an SVGA 
boardat 256 colors, the picture was some- 
times muddy and dark, and other times 
acceptably bright. The darkness was es- 
pecially annoying with a network news 
feed shown on a bright-white surround- 
ing, although with the stand-alone play- 
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er youcan manipulate the desktop back- 
ground for easier viewing. Sometimes the 
image quality was quite high with con- 
siderable detail, while at other times it 
was heavily pixelated and uninformative. 
Overall, VDOLive worked best with talk- 
ing heads and bright scenes. 
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With a 28.8-Kbps link on a 486DX2/ 
66, the audio would occasionally break 
up and we experienced far fewer video 
frames than VDOnet claims—3 frames 
every 5 seconds was typical. This prob- 
lem appeared to be mostly caused by our 
particular Internet link rather than by a 
flaw in either the server or the viewer. 

Our experience indicates the Internet 
isn't ready for real-time audio and video 
withouta faster-than-modem-speed con- 
nection. During a few near-perfect mo- 
dem sessions, VDOLive delivered a few 
frames per second. However, a high- 
speed link is clearly crucial. ISDN users 
should see far better frame rates and au- 
dio quality. Їй 


Stephen Satchell is president of Satchell Eval- 
uations (Incline Village, NV). You can reacb 
bim on the Internet at satchell@accutek.com. 
Н.В. J. Clifford is editor of the newsletter Sep- 
tel. You can reach her on BIX c/o “editors.” 
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iven the price premium of a 
notebook/docking setup 
compared to an equivalent 
desktop PC, it’s fair to ask 
how a docked notebook rates solely as a 
desktop system. In the case of Apple’s 
PowerBook Duo 2300c/100 and its Duo 
Dock Plus docking station, the answer 
is “very well.” 

The 2300с/100 is Apple's PowerPC 
update to its 4.8-pound Duo notebook. 
It'sbuiltaround a 100-MHz 603e, the low- 
power chip designed for portables. 

Our test system came with a 1.1-GB 
hard disk and 20 MB of RAM, for around 
$4600. (The standard is 8 MB of RAM and 
a 750-MB drive.) The 9.5-inch, 640- by 
480-pixel, active-matrix color LCD is 
clear and bright, usable in most indoor 
environments and outside in the shade. 

The Apple trackpad is smooth and 
accurate, once you learn to keep only one 
finger in contact with the pad. The 
PowerBook Duo 2300c/100 has no pro- 
vision for PC Cards in any configuration, 
although Newer Technology (Wichita, 
KS, (800) 678-3726) has docking products 
that offer PC Card connections. 


TECH FOCUS 


Cold Dock 

Apple's 68K-based Duo notebook/Duo 
Dock was the first well-integrated docking 
system. But Intel-based notebooks have, in 
one sense, surpassed Apple's. 

Running Windows 95 with its imperfect 
Plug and Play, many Intel-based docking 
systems allow warm and hot docking— 
docking in suspend and active mode, 
respectively. [ts PowerPC 603e brings the 
Duo 2300c/100 up to date performance- 
wise, butit still supports only cold docking, 
which means you have to turn the note- 
book off first. Apple chose this route for 
backward compatibility. 
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Equipped for the first time w 
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notebook can keep up with desktop Macs. Ву G. Armour Van Horn 


Product 
Information 


PowerBook Duo 
2300c/100 
$4499 to $4,699 


Duo Dock Plus 
$969 

Apple Computer, Inc. 
Cupertino, CA 


(800) 538-9696 ext. 525 
(408) 996-1010 
http://www.apple.com 


Circle 977 
on Inquiry Card. 


Housed in the Duo Dock Pro, Apple's 4.8-pound PowerBook Duo 
2300c/100 notebook becomes a credible desktop replacement. 


The Duo 2300’s nickel-metal-hydride 
battery lasts two to four hours and 
recharges in as little as two hours. 

The Duo Dock Plus completely 
encloses the 2300, so you add a standard 
Apple keyboard, the pointer of your 
choice, and a standard monitor. The 
dock's built-in floppy drive is on the side, 
and standard Macintosh ports are on the 
back. The Duo Dock Plus has two NuBus 
slots and can hold a single 1-inch-high, 
34-inch SCSI hard drive. 

You must first shut down the Duo 
before docking it (a cold dock); docking 
in sleep mode prevents connection to 
storage and network resources. When 
you insert the closed Duo in the front of 
the dock, a motorized mechanism pulls 
it firmly into place. When you turn the 
notebook back on, it automatically rec- 
ognizes and handles the attached periph- 
erals—as any Mac user would expect. 
Pressing a front-panel button ejects the 
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notebook from the docking station, but 
only if you've properly shut down. 

We ran the Duo 2300 with an Apple 
Multiscan 15 monitor, keyboard, mouse, 
CD-ROM drive, and an Apple auxiliary 
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IMPLEMENTATION Ж * x Ж 
unit interface (AAUI) network connector; 
we had no problem accessing any 
resource on our local network. 

Running the BYTEmark CPU test 

showed that the 100-MHz 603e gives 
roughly three-fourths the integer per- 
formance of a 100-MHz PowerPC 604. 
Now that the Duo runs the 603e chip, 
Apple’s docking setup can keep pace with 
desktop Power Macs. В 


G. Armour Van Horn is a production artist and 
consultant in electronic imaging and prepress. 


You can reach bim at vanhorn@bix.com. 
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Forget NEC and Sony. Your best value in hi-res color 
| monitors with advanced Trinitron” CRT is Technitron™ 
| from MAG InnoVision. 
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VERTICALLY FLAT — superb image quality and 
reduced distortion. 


| ULTRA FINE 0.25mm APERTURE GRILLE — 

| super sharp focus and definition. The unique technology 
enhances brilliance and contrast to levels that 
other monitors can't match. 


| 
| 
iy MICROPROCESSOR - based digital controls 
н a TE deliver unrivaled flexibility with Plug & Play ease 
A E л | for Windows” 95 compatibility. 


ш, | NEC doesn't have it. Sony's is more expensive. 
Pads For the best value in Trinitron"* color technology — 
А buy Technitron from MAG InnoVision. Discover why 
monitor buyers across the country are switching to 
Technitron — The Other Trinitron** from MAG 
InnoVision. Call 1-800-827-3998 ext.164 for the 
MAG Authorized Ultimate Reseller near you. 


INNOVISION 


The Other Trinitron?* 
http://www.maginnovision.com 
Circle 616 on Inquiry Card (RESELLERS: 617). 


(colori 


AG Innovision Co., Inc. * 2801 South Yale St., Santa Ana, СА 92704 • TEL 800-827-3998 or 714-751-2008 • FAX 714-751-5522 * MAGic FAX-On-Demand 714-751-0166 


198 MAG innovision Со., Inc. All rights reserved. The following are trademarks of their respective companies: Colorific of Sonnetech, Ltd.: Kodak Color Management Software of Eastman Kodak Company: Trinitron and Multiscan of Sony: MultiSync ot 
EC Techralygies, Inc.; Windows of Microsoft Corporation. All other trademarks are the property of their respective owners. As an Energy Star Partner, MAG InnoVision has determined that these products meet the Energy Star Guidelines for energy efficien- 
y. Pricas and specifications based on information published by the manufacturers as of 3/25/96. Actual price may vary. Specifications subject to change without notice. ‘All uses of Trinitron refer to CRT technology only. The DX17T and DX15T 
sa а Trin. CRT. Free Cotorific Color Management Software through 6/30/96 for end users ($49.95 retail value) included with monitor purchase. 
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STANDARD FEATURES 


e 133MHz Mobile Intel Pentium® processor 

* Intel 430MX PCIset 

• 256KB L2 pipelined burst cache 

* 16MB EDO memory (48MB max.) 

a 4X modular CD-ROM drive 

* 11.3” SVGA color display, 800 x 600 

* PCI graphics accelerator, IMB RAM 

e Pick-a-Point™ dual pointing devices 
integrate both pointing stick and touchpad 

• Removable EIDE hard drive (1.2GB max.) 

• 3.5” modular floppy drive 

¢ Intelligent modular lithium-ion battery 
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• SoundBlaster™ 16-bit stereo sound 

* Built-in stereo speakers and microphone 
* 2 Type II or one Type III PCMCIA slots 

e S-Video and NTSC video-outputs 

* Headphone, microphone and line-in jacks 
• 2 infrared ports, one front, one back 

* Parallel, serial, VGÀ and 2 PS/2 ports 


* Dimensions: 11.7" x 9.4" x 2.0”, Weight: 6.9 Ibs. 


* Nylon carrying case 

* Microsoft? Windows9 95 CD & MS Plus! CD 
* Microsoft Office Pro 95 and Bookshelf 95 CDs 
* 5-year/3-year Micron Power™ warranty* 


MILLENNIA TRANSPORT P133 


* Intel 133MHz Pentium processor 

• 11.3” active matrix color display, 800 x 600 
* 32MB EDO memory (48MB max.) 

• ].2GB removable hard drive 

• 2nd intelligent modular lithium-ion battery 
* Motorola? Montana 28.8 fax/modem 


, Business lease $182/month 


¢ Intel 133MHz Pentium processor 

* 11.3” active matrix color display, 800 x 600 
* 16MB EDO memory (48MB max.) 

* 1.2GB removable hard drive 

e gn intelligent modular lithium-ion battery 


; Business lease $167/month 


ENGINEERED TO RULE THE ROAD. 


THE MICRON MILLENNIA TRANSPORT™ 


IS ONE OF THEM. 


Powerful desktop computing, built for 
the road. 


The Micron Millennia TransPort gives you the right combination 


of performance, standard features and options to match the best of 


desktop PCs. It’s a no-compromise PC for the office or the road. 


Flexible features, made for the way you work. 
Micron's exclusive FlexOpt" feature set includes two bays for 
your choice of seven notebook configurations. Drop in a modular 


quad speed CD ROM drive. Add a second intelligent modular 


On the road to stardom. Just ask the experts. 
Outstanding feature set: 

"Replace your desktop PC and your notebook with Windows 
| Stellar | 


the Millennia TransPort? It just might be an even 
"Windows Sources, April 1996 


a dead-ringer for IBM's 


trade. 


APRIL 1996 


“By all accounts... 
ThinkPad . . 
—PC Magazine, April 9. 1996 

Breakthrough performance: 

“If you have a 75, 90 or 100MHz Pentium PC on your desk, it 


. but performs better and saves you about $2,500." 


will fairly crawl compared to Micron’s Millennia TransPort.” 
—PC World, March 1996 


“The Millennia TransPort. a bench-burner of a notebook .. . 


lithium-ion battery, or 1.2GB hard drive to boost productivity. 

And count on intuitive features like Micron's innovative Pick-a- 
Point" system that lets you choose either touchpad or pointing 
delivered the highest Winstone 96 score we've ever seen on à 


3". —Windows Sources. April 1996 


stick operation. 
notebook: 5 

Engineered for performance. 

A 133MHz mobile Intel Pentium’ processor plus pipelined burst 

cache and EDO memory give you the power you need to take 


your show on the road at record speed. & 


Product protection that’s second to none. = 
Micron is so confident in the design and construction of the 
Millennia TransPort that we offer an industry first—the Micron 
Power™ warranty”, It includes a five-year limited 
warranty on the microprocessor and main memory 


and a three-year limited parts-only system warranty. 
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Microsoft icrosoft* 
Windows'95 


800-250-5807 


http://www.mei.micron.com 


MICRON 


ELECTRONICS, INC 


pentium 


900 E. Karcher Road, Nampa, ID 83687 
Mon-Fri бат-10рт Sat 7am-5pm (MT) 
24-hour technical support 

208-893-3434 • Fax 208-893-3424 
Purchase Order Fax 208-893-8992 


* 5-year limited warranty on microprocessor and main memory 

• 3-year limited parts-only system warranty 

* 30 days of free Micron-supplied software support 

* 30-day money-back policy 

* 24-hour technical support 

All sales are subject to Micron's standard limited warranties and terms and conditions of sale. 
Copies of the limited warranties may be obtained by calling Micron. 


© 1996 Micron Electronics, Inc. All rights reserved, All prices and specifications subject to change without notice. Micron Electronics, Inc. is not responsible for 
omissions and/or errors in typography or photography. Micron Power is a service mark; Millennia TransPort, Pick-a-Point, MicronDock, MicronExec and FlexOpt 
are trademarks of Micron Electronics Inc., Intel, Intel Inside and Pentium are registered trademarks of the Intel Corporation. Microsoft is a registered trademark 
and Windows 95 and the Windows logos are trademarks of Microsoft Corporation. All other company trademarks are trade names of each respective company. 
Prices dû not include shipping and handling. 30-day money-back policy does not include retum treight and origina! shipping/handiing charges, applies only to 
Micron brand products and begins from date of shipment. All retums require RMA numbers and must be shipped in the original condition prepaid and insured. 
Lease prices based on 36-month lease. TRNS-BYTE-9606 
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ELECTRIC 
MONEY 


Cash, checks, and coupons are all going 
digital. Here are the technical 
underpinnings of tomorrow's legal tender. 
By Udo Flohr 


microbit saved is a microbit earned. Machine time 
is money. Bit wise and byte foolish. If Ben Franklin 
were alive today, Poor Richard’s Almanac—the 
CD-ROM version—might brim with homey advice 
about electric money. But don’t think the differ- 
ences between traditional currency and the coming electronic 
versions are as superficial as updating our economic lexicon. 
The changes under way in our monetary system will funda- 
mentally alter how consumers interact with businesses and how 
businesses interact with one another. 

What will be the most sweeping change brought on by an 
electronic economy? Money may no longer be controlled exclu- 
sively by central authorities—like the U.S. Treasury—that are 
tied to individual political systems. In its place will be digital cur- 
rency “minted” by companies responsible for keeping it secure 
and valuable (see the text box “How to Make a Million Dollars” 
on page 76). If this sounds farfetched, check out DigiCash bv, an 
Amsterdam company that already implements this vision. Mark 
Twain Bank of St. Louis, among others, licenses DigiCash tech- 
nology and has been circulating its own E-cash since last fall. 

So if electric money is already legal tender, why did the U.S. 
Treasury just issue a new $100 bill instead of shutting down the 
printing presses? We need to resolve four technology issues before 
consumers and merchants anoint electric money with the same 
real and perceived value as our tangible bills and coins. The key 
areas are: 


e Security: For on-line transactions, transferring funds, and 
minting electric currency. 

e Authentication: So buyers and sellers can verify that the 
electric currency they receive is real. 
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` Mouse-clicks by à home shopper can send orders that. 


E DEST consumers and retailers. rep- - F4 
resent only a small section ofthe electric-money infra a 
structure, Peel away this layer and you'll find intercon- 
nected public and private networks that extend to banks, 
financial-service companies, Electronic Data Interchange : 
(EDI) networks, manufacturers, and distributors. 

1. Consumer; The catalyst for electronic commerce. _ 


energize companies at all ends of our domestic and inter 
national economies. | | 

2. Retailer: The point of contact for consumers, banks - 
and financial organizations, distributors, manufacturers, ` 
and suppliers. 

3. Credit-card companies: They help merchants ver- 
ify credit cards at the point of sale and collect reim- 
bursements later. This is usually done over dedicated 
networks, which can handle almost any currency and. 
work with a variety of banks across the globe. ў 

4. Banks/financial-services companies: An interbank _ 
clearinghouse coordinates financial transfers between 
banks. U.S. banks use the Automated Clearing House’ 
(ACH). Local banks register payments іп а database, _ 

a 3 Ау Eu 


which are then exchanged overnight. 

5. EDI service companies: Most EDI transactions still 
use dedicated lines or value-added networks (VANs) 
run by commercial services. However, EDI also could 
work over the Internet. | 

6. VANs: Special-purpose networks for electronic: 
commerce using EDl or credit-card transactions, VANs 
might connect with Virtual Private Networks (VPNs) 
across the Internet. s 

7. VPNs: For transactions among parties in the same 
organization or with companies that have continuous 
relationships, such as distributors (8), manufacturers (9), - 
and materials suppliers (10). VPNs can be direct private _ 
links among divisions and companies, or you can create. 
one via a special Internet connection with an encryption 
tunnel. Network administrators sometimes build these . 
tunnels by integrating encryption schemes into bridg- 
ing, routing, or modem hardware. 

11. Internet: The common denominator for electric- - 
money transactions among consumers, retailers, and 
suppliers. 
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The Money Pipeline 


Materials suppliers 
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e Anonymity: To assure that con- 
sumers, merchants, and the transactions 
themselves remain confidential. 

e Divisibility: So electric money will 
come in cent or less denominations that 
can make high-volume, small-value trans- 
actions on the Internet practical. 


Who Will Profit? 


Both consumers and merchants could see 
a windfall if these problems are solved. 
For merchants, a secure and easily divisi- 
ble supply of electric money will motivate 
more Internet surfers to become on-line 
shoppers. Electric money will also make 
it easier for smaller businesses to achieve 
a level of automation already enjoyed by 
many large corporations whose Electronic 
Data Interchange (EDI) heritage means 
streams of electronic bits now flow instead 
of cash in back-end financial processes. 

For consumers, electric money means 
greater efficiency than using hard cur- 
rency, paper bills, and traditional banks. 
Automation also brings the convenience 
of 24-hour, seven-day banking and shop- 
ping with home PCs tied directly to a 
bank's (or other financial service's) com- 
puters. Electric money also could offer 
greater security than a paper-and-coin sys- 
tem. Imagine being able to make a back- 
up copy of your funds: If you lose your E- 
cash, you can get it back with a file-copy 
command. If someone steals your electric 
money, you can invalidate the serial num- 
ber just as you now stop payment on a 
paper check. And you never have to won- 
der where this month's salary went: Just 
reconstruct your e-mail log to see where 
you sent each digital cent. 

Because so many different types of 
individuals—from home shoppers to cor- 
porate purchasing agents—will be spend- 
ing electric money, digital currency will 
come in many formats (see the text box 
“Colors of Money” on page 78). These 
manifestations will be only small compo- 
nents of a larger monetary system tuned 
for electronic transactions (see the figure 
“The Money Pipeline"). For it to succeed, 
the underlying financial network needs to 
be open, scalable, and able to interweave 
consumers with retailers, materials sup- 
pliers, and financial institutions. This quilt 
will extend over the Internet and across 
private LANs, value-added networks 
(VANS), and intranets. 

Within this system, consumers will use 
dedicated payment software and hard- 
ware or general-purpose client software, 
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Electric Money 


Гуз» coupons und Voas can pe z 


important ways to. generate. sales 


ie: your. company. in the: years. ahead. E 
. For example, you might: Greate your own = 
| currency. tor promotions. or to supply _ 
services without using. money to regu- 
late the exchange. It's not the same as _ 
. printing a million dollars, but used effec- — 
tively, private money. could help. you TAS 
"grow your business. - | in 
Minting electric OR is surprisingly 
simple, Coupons andvouchersarenoth- ^ « 
ing more than promises: to do something — 
in the future, TheselOUs have no value — - 
unless consumer and merchant both trust 
- thenotes. Thatmeans customers mustbe . 
` able to verify that the note is authentic. - = 
Merchants must beable to determine that. Ve E 
no one counterfeited the coupon.Authen-  . 
tication is relatively easy: Encryption tech- — E 
nology, suchas the freely distributed | PGP, is 


isfastand accurate. — 


Constructing asimple coupon is straight- 


А 1 Perhaps. dn Want to use e digital coupons 
to launch a sales. promotion, First, set up 
-a server, іп most cases, you'll need a 
_ 486/66 or better PC ога PowerPC-based 


. Macintosh (with 8 MB of RAM and a 500-MB 
Se : hard drive) and an Internet connection. . 


5 Issue coupons. You can do this by 
sending the coupon file via e-mail to 

customers that buy a particular product 

-- you're promoting or any other criteria you 

. choose. Anyone can trade or exchange the 

coupons via the Web or e-mail. . | 

i Eg ER е: or t M the pet 


forward, in part because it's justablockof 


text endorsed with the company's digital ^ 
signature. The block contains a descrip — 
__ tion of what the coupon buys youas well Mn 
. asanidentifying serial number. Anyone can — B 


Gut and. paste this block. of text in a Word ee д 


pass it around. 


Peter Wayner is a BYTE consulting editor 
in Baltimore. You can reach bim on the 
Internet at pew@access.digex.net 


such as a Web browser. Merchants will 
process payments with software that is 
either dedicated or integrated with a Web 
server. The servers carry software to ver- 
ify transactions, perform accounting 
duties, guarantee payments, and even cre- 
ate digital money. Merchants may choose 
to run their own server or become part of 

n “electronic mall” like eShop Plaza or 
CommerceNet. 


Security Blankets 


Without the messy matter of security, on- 
line commerce is simple: You just send 
your credit-card details to your electronic 
merchant, and your credit-card organiza- 
tion will process the transaction. Too bad 


| processor, e-mail editor, or Web formto 
| i -Peter Wayner Ш. 


this process could be hazardous to your 
financial health. As your message passes 
through multiple network hubs along the 
way, criminals can scan messages to steal 
your information. True, it can happen 
with any conventional credit-card trans- 
action, but in digital commerce, thieves 
can sweep thousands of credit-card num- 
bers from a single database. 

Commercial R&D departments and 
university labs are developing measures 
to address security for both Internet and 
private-network transactions. The vener- 
able answer to securing sensitive infor- 
mation, like credit-card numbers, is to 
encrypt the data before you send it out. 
MIT’s Kerberos, which is named after the 


| | T | Publish: a public key. Standard encryption 
fm software, such as PGP, will let you do this 
г using: easy ЕШ Selections. e 
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Ж eu jÎ Pick your RSA т size: 


Oo 312 bits- Low commercial grade, fast 
but less secure 
Oo 768 bits- High commercial grade, 
medium speed, good security 
e 1024 bits- Military grade, very slow, 
highest security 
Pick your own size (between 384 and 
2048 bits): 


Number of bits in encryption euponent: 


User ID for your public key. Desired form is name 
jÎ foliowed by E-mail address in angle brackets. 


Eg: John n Smith <12345.6789@compuserve.com> 


ошо Күн the oper 5 validity by оа the digital 
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signature of the note. Web servers can also verify that a particular 
—. serial number hasn't been redeemed. Consumers redeem a coupon by 
2M ee into a Web form. or mailing it to an e-mail processor. 


-— Netscape: limerick.html SS 


Н ЕЧ] Location: (file :///Stripes/lmerick.htm) 
i ue M hat's Cool? | Handbook | Net Search | Net Direotory | Software | 


L----BEGIN PGP SIGNED HESSAGE--—-- 


Serial Num: 
Issuer: 
Yalue: 
Fedenption 


O3A43BB 


URL: http: //eqw. limerick .com/ 


Expiration Date: 01/01/1998 


BEGIN PGP SIGNATURE~~--— 
Version: 2.6.2 


iQCTAmUBHSnxuPSaDeZIfk6nBAQE j VAP /Qa y vk 1 UbEIj61JqemTervBzseLDmcvF 
9Ds/vhsYTWrAyTbUIvYOpTTO /nsxriTemda OHLehs £C5B8kPtXYUSclmESStmuC 
q£UleBqBOGFKNasKaaCOY9qxAR£4g200838rFBBlhOolvqzl)HK8uidvYZmo3qb 


j €*£RJGZpc26cz 
szROLH 
-—-—EHD POP SIGNATURE----- 


С С гий 


MEM ECT) E reset form 
ge 


AERIS] Reading file... 


three-headed watchdog of Greek mythol- 
ogy, is one of the best-known private-key 
encryption technologies. It creates an 
encrypted data packet, called a ticket, which 
securely identifies the user. To make a pur- 
chase, you generate the ticket during a 
series of coded messages you exchange 
with a Kerberos server, which sits between 
your computer system and the one you're 
communicating with. The latter two sys- 
tems share a secret key with the Kerberos 
server to protect information from pry- 
ing eyes and to assure that your data has 
notbeen altered during the transmission. 
Butthis technology has a potentially weak 
link: Breach the server, and the watchdog 
rolls over and plays dead. 


ү; 3 Create coupons. Encryption software 


can also help here. A coupon consists 
of a short text message with essential details, 


_ like the issuing company's name, 


the value of the coupon, апа а unique serial 
number to guard against someone trying to 


| redeem а coupon more than once. If you're 
using PGP, the coupons will look like this: 


"= BEGINS PGP SIGNED MESSAGES 


Serial Num: 03A43BB 
Issuer: Larry's Limericks 
Value: One Verse 


Redemption URL: 
http://www. limerick.com/ 
Expiration Date: 01/01/1998 


limerick to the consumer, 


سد فس as‏ 


Location: 


NetCheque, developed at the Infor- 
mation Sciences Institute of the University 
of Southern California, uses Kerberos to 
authenticate signatures on electronic 
checks that Internet users have registered 
with an accounting server. A NetCheque 
is a special Kerberos ticket: А merchant's 
digital signature creates one ticket—a 
check—which the payee's digital endorse- 
ment transforms into another ticket—an 
order to a bank computer to transfer 
funds. The merchant can send NetCheques 
via e-mail or through network protocols. 
NetCheque is appealing because it's scal- 
able: As demand grows, companies can 
add multiple accounting servers. 

However, private-key encryption has 


4 Sign the coupon with a di igital signature, 


which can also be automatically 


-generated by encryption software. 


----- BEGIN PGP SIGNATURE----- 
Version: 2.6.2 


TOCVAWUBMSnxuPSaDwZMk6nBAQEjUAP/ 
Qayyk1UNEMj 61 JqwVwwBzseLOmcvFTq6 
8Ds/vhs i WWrAyTbUI VYOpTT8/nsxrWem 
AaQHLehs fCS5B8kPtXVU5c1mES8tmCTMS 
qfUleBqBOGFKNasKaaCOY9qxNf492008 
j8rFBB1NOoNvqz1 jH8ui4vY2mo3qbTKU 
*fRJGZpc26c- 

=ROLM 
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1 TEES. the coupon, Note on the coUpon database that this 
particular serial number is no longer valid and send one free 
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What's New? | What's Cool? | Handbook | Net Search | Net Directory | Software | 


some fundamental drawbacks for electric 
money. Most notable is that transactions 
aren’t anonymous. These types of encryp- 
tion systems accumulate buyer, seller, and 
transaction data, which makes it possible 
to create spending profiles on consumers 
and threaten their privacy. 

An alternative to private-key cryptog- 
raphy is a public-key system that directly 
connects consumers and merchants. Busi- 
nesses need two keys in public-key encryp- 
tion: one to encrypt, the other to decrypt 
the message. Everyone who expects to 
receive messages publishes a key. To send 
digital cash to someone, you look up the 
public key and use the algorithm to en- 
crypt the payment. The recipient then uses 
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the private half of the key pair for decryp- 
tion. One of the better- known public-key 
systems is MIT’s RSA encryption standard 
(which is named for its creators: Rivest, 
Shamir, and Adleman). 

А commercial version of RSA technol- 
ogy, from RSA Data Security (Redwood 
City, California), helped settle the secu- 
rity-standards feud between two major 
credit-card companies earlier this year. 
The warriors—Visa and MasterCard— 
agreed to support Secure Electronic Trans- 
actions (SET) as the nonproprietary secu- 
rity protocol for Internet transactions, and 
it appears that their technology partners— 
Microsoft and Netscape Communica- 
tions, respectively—also support the agree- 
ment. The standard will include pieces of 
separate proposals supported by the two 
camps, with the RSA encryption technol- 
ogy providing the glue that binds the 
pieces together. As we go to press, the 
groups haven’t yet published the techni- 
cal specifications of the standard, but the 
two credit-card companies expected to 
have code ready for testing by now, with 
commercial implementations before the 
end of the year. 

IBM's Internet Keyed Payments (iKP), 
a family of secure payment protocols, 
combines public- and private-key con- 
cepts for use on the Internet. IBM based 
iKP’s architecture on the assumption that 
buyers and sellers will interact with third 
parties, such as credit-card companies or 
banks, to complete transactions. With 1КР, 
consumers place an order over the Inter- 
net, but the system uses a secure private 
network for the payment transactions. 

Will the most effective blend of encryp- 
tion systems solve all our electric-money 
problems? No such luck. Encryption for- 
tifies our electronic transactions against 
thieves, but there's a cost: The processing 
overhead of encryption/decryption makes 
high-volume, low-value payments pro- 
hibitively expensive. Processing time for a 
reasonably safe digital signature conspires 
against keeping costs per transaction low. 
Depending on key length, an average 
machine can sign between 20 and 50 mes- 
sages per second. Decryption is faster. Still, 
if a server receives one cent per transac- 
tion, this would generate only about 
$500,000 per year. 

One way to factor out the overhead is 
to usea trustee organization, one that col- 
lects batches of small transactions before 
passing them on to the credit-card orga- 
nization for processing. First Virtual, an 
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| Colors of Money - 
- E-Cash y 
- Digital cash cdnsists of a token that you can authenticate FLA of neon | 
can withdraw digital currency from an Internet bank accoulit and store it on бс ЖШ | 
"er g hard drive or on Smart Cards the size of credit cards. E-¢ash uses digital signatures, _ 
“Usually dalled "coíris? whichre representa fixed value. The: coin establish their own authen- 
ticity | bya complex software algorithm or through үй pd hardware. BigiGashi a Dutch, 
! company, holds a patent for E-cash. | | 1 №, 


Digital Checks ` 
A digital check uses a paper-check model. YOU can't m di gital checks хурам TA 
ing the issuer. You sign and endorse the checks using digital signatures. Digital cel ficates a 
establish the payer's identity and bank information. Authentication i is achieved using 1 the. ^ 
public-key system. The payer digitally signs a form containing a description of the талча "e 
tion, payer andpayee information, the amount; and atimestamp. The payee, who may receive · 


the signed form via public e-mail or various ot ar forms of electronic communication, can ` 
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Digital checks integrate with automatic: 
with existing interbank clearinghouses, 


| Digital Bank Checks ` 


Smart Cards 
g ‘old-style Smart Cat 


ргосеёвоѓзаће: cards re mu morete 


challenge-respo se aut 
| electronic wallets hat, 


. similarto 
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Internet-based banking organization, 
relies on this approach. Consumers regis- 
ter their credit cards with First Virtual 
(registration happens over the phone to 
eliminate security risks). From then on, 
they use personal identification numbers 
(PINs) to make purchases. 


Real-World Authentication 


Encryption may help make electric money 
more secure, but we also need guarantees 
that no one alters the data—most notably 
the denomination of the currency—at 
either end of the transaction. One form of 
verification is secure hash algorithms, 
which represent a large file of multiple 
megabytes with a relatively short number 
consisting of a few hundred bits. We use 
the surrogate file—whose smaller size 


| validate the check using a public key and ерозії 
rdering and billing systems. They a tie in well - 


Guaranteed by a bank, these checks fu nction similarly to digital cash, „minus the ano if ' 

You use it when the payee requires a bank certificate that sufficient funds are availab and - z 3 

will be paid aut. Users buythe checks from a bank, which redeems each serial riumiber only - 
once. Digital! bearerbonds with interest ‘coupons 
` bearer periodically sendsi ina opem to the. gp" “чы interestafa spore rate. — | 


p Smart € Cards usually use a debit system; The prepaid card: stores vale that the holder êa b 
E Sperid, “Merchants receive payments through the card ‘organization. Particularly i in Europe, | 
“simple memory cards that are not too smart-"are px lar for p 
phones, vending machines, road. tolls, photocopiers, and other pedestri n use . Some com-.- 
panies are i introducing éw rimóre sophisticated oards'that стай 
"per-resistant thàn their predecessors, thanks to to 
ntigation, In. some implementations, users combinethe cards with 
jan read the зада, оп the card and gin, value with other users. 


Нестошс Coupons and Tokens’ 
. Eleétrorii :éoupons, the electronic equivalent of the spem coupon; are functionally — 
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saves computing time—to verify the 
integrity of a larger block of data. Hash 
algorithms work similarly to the check- 
sums used in communications protocols: 
The sender adds up all the bytes in a data 
packet and appends the sum to the packet. 
The recipient performs the same calcula- 
tion and compares the two sums to make 
sure everything arrived correctly. 

One possible implementation of secure 
hash functions is in a zero-knowledge- 
proof system, which relies on challenge/ 
response protocols. The server poses a 
question, and the system seeking access 
offers an answer. If the answer checks out, 
access is granted. In practice, developers 
could incorporate the common knowl- 
edge into software or a hardware encryp- 
tion device, and the challenge could then 


(There's a faster, easier way to 
upgrade a Novell’ network. Whew.) 


Introducing OS/2° WARP SERVER 


OS/2 Warp Server is a complete server 


solution, all on one easy-to-install CD. 
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fa, capabilities include systems 
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sn" more information, give us a 
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he. to get an advanced look at tomorrow's electnc ORE rl 
f nancial, and political forces are now coalescing to make Баре 8 
E lace to turnit to see the future of electronic commerce. = |. 
,... Europei is inthe unique situation ofinventing a new monetary Sys- 
| вче re the turn of the millennium, the 20 orso currencies. used by 
ө European states will bë replaced by one currency, called 
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consist of a random-number string. The 
device might, for example, submit the 
number to a secure hash function to gen- 
erate the response. 


Ties That Bind 


Companies don't have to tackle security 
and authentication on a piecemeal basis: 
Two protocols already exist that join a 
variety of measures for Internet-based 
electronic commerce. Netscape Commu- 
nications champions Secure Sockets Layer 
(SSL) as the best protocol for data encryp- 
tion, server authentication, message 
integrity, and optional client authentica- 
tion for TCP/IP connections. SSL sits be- 
tween the raw Internet protocol (TCP/IP) 
and application protocols; it encrypts and 
decrypts on the fly any communication 
between client and server, including the 
uniform resource locator (URL), docu- 
ment contents, and perhaps credit-card 
numbers. To access documents with SSL, 
you simply type https://. 

The second security candidate is a sim- 
ple HTTP extension called S-HTTP, from 
Enterprise Integration Technologies. It 
adds message-based security to the HTTP 
protocol and lets you sign, encrypt, and 
authenticate interprocess communications 
(IPC). If desired, businesses can layer S- 
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HTTP atop SSL to use the two together. 

In the end, some observers don’t fret 
about security at all. They believe the tech- 
nical issues will be resolved if only because 
they have to be if anyone is to capitalize 
on all the potential profits electric money 
promises. “It’s like asking, what do you 
think of oxygen? It’s vital that it be there, 
but you don’t think about it,” says Scott 
Cook, chairman of Intuit (see the text box 
“E-Commerce: Safe Today?" on page 84). 


First-Class Privacy 


The third component of the electronic- 
currency infrastructure is anonymity— 
the ability to buy and sell as we please 
without threatening our fundamental 
freedom of privacy. What’s the danger? If 
unchecked, all our transactions, as well as 
analyses of our spending habits, could 
eventually reside on the corporate data- 
bases of individual companies or in cen- 
tral clearinghouses, like those that now 
track our credit histories. 

Serial numbers offer the greatest 
opportunity for broadcasting our spend- 
ing habits to the outside world. Today’s 
paper money floats so freely throughout 
the economy that serial numbers reveal 
nothing about our spending habits. But a 
company that mints an electric dollar 


could keep a database of serial numbers 
that records who spent the currency and 
what the dollars purchased. How do we 
build a degree of anonymity into electric 
money? Blind signatures are one answer. 
Devised by DigiCash's David Chaum, it 
lets consumers scramble serial numbers. 
When a consumer makes an E-cash with- 
drawal, the PC calculates the number of 
digital coins needed and generates ran- 
dom serial numbers for the coins. The PC 
specifies a blinding factor, a random num- 
ber that it uses to multiply the coin serial 
numbers. A bank encodes the blinded 
numbers using its own secret key and deb- 
itsthe consumer's account. The bank then 
sends the authenticated coins back to the 
consumer, who removes the blinding fac- 
tor. The consumer can spend bank-vali- 
dated coins, but the bank itself has no 
record of how the coins were spent. 


Dialing for Microcents 


The fourth technical component in the 
evolution of electric money is flexibility. 
Everything may work fine if transactions 
use nice round dollar amounts, but that 
changes when a company sells informa- 
tion for a few cents or even fractions of 
cents per page—a business model that's 
evolving on the Internet. Electric-money 
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screen for displaying account information. 


systems must be able to handle high vol- 
ume at a marginal cost per transaction. 

Millicent, from a division of Digital 
Equipment, may achieve this goal. Mil- 
licent uses a variation on the digital-check 
mode! with decentralized validation at the 
vendor’s server. Millicent relies on third- 
party organizations that take care of 
account management, billing, and other 
administrative duties. 

Millicent transactions use scrip, digi- 
tal money that is valid only for Millicent. 
Scrip consists of a digital signature, a se- 
rial number, and a stated value (typically 
a cent or less). To authenticate transac- 
tions, Millicent uses a variation of the 
zero-knowledge-proof system. Consum- 
ers receive a secret code when they obtain 
ascrip. This proves ownership of the cur- 
rency when it’s being spent. The vendor 
that issues the scrip value uses a master- 
customer secret to verify the consumer’s 
secret. 

The system hasn’t yet been launched 
commercially, but Digital says internal 
tests of transactions across TCP/IP net- 
works indicate the system can validate 
approximately 1000 requests per second, 
with TCP connection handling taking up 
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transfera payment to the merchants Personal identification numbers ` 
| (PINs) provide security against unauthatized purchases. The MA "== 
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most of the processing time. Digital sees 
the system as a way for companies to 
charge for information that Internet users 
obtain from Web sites. 

Another micropayment scheme is 
NetBill, from Carnegie Mellon University. 
NetBill includes a business model, proto- 
cols, and software that lets Internet users 
pay for information ata transaction cost of 
about 1 cent for each 10 cents of purchase 
price. The proposal also strives for a high 
degree of anonymity. Consumers in 
NetBill transactions use a “checkbook,” 
while merchants use a “till.” A single trans- 
action-oriented protocol handles com- 
munications between these two entities 
and with NetBill. Other communications 
between client and server remain un- 
changed, allowing NetBill to work with 
diverse channels including the Web, FTP 
servers, SQL queries, or MPEG-2 streams. 


Game Plan 


Security, authentication, anonymity, and 
divisibility all have developers working to 
produce the collective answers that may 
open the floodgates to electronic com- 
merce in the next 12 to 24 months. But 
where does all this leave you if you need 
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to make strategic decisions right now 
about how and when to bank on electric 
money? There are essentially two strate- 
gies you can use. 

The first strategy is active: Look to 
pioneering turnkey systems. Using this 
approach, you establish or grow a net- 
work composed of the Internet, intranets, 
and Virtual Private Networks (VPNs) to 
cement business-to-business ties. This seg- 
ment, an evolution of the established EDI 
market, already sees a number of large 
companies offering systems to energize 
digital commerce. One example is Sterling 
Software’s Electronic Commerce Gate- 
way, which extends the reach of EDI VANs 
to the Internet. Its Dataguard client/server 
product is based on EDI X12, which—along 
with EDIFACT—defines digital versions 
of business documents (such as purchase 
orders and invoices) used in EDI transac- 
tions. X12 is an ANSI standard; the United 
Nations supports EDIFACT. Sterling also 
offers commercial businesses Vector: 
Connexion, which links merchants to the 
VisaNet credit-card network. 

Similarly, Computer Associates and 
Microsoft have jointly announced they 
will Internet-enable a cobranded product 
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for Windows NT servers. CA’s CA-Uni- 
center/ICE (Internet Commerce Enabled) 
provides security as well as network and 
systems management for the Internet. 
Microsoft distributes for free its Internet 
Information Server for Windows NT. The 
package comes with Merchant Work- 
bench, a set of tools for launching a vari- 
ety of services, including on-line payments. 

Harbinger, a VAN services provider, 
added Internet capabilities to its EDI-based 
electronic-commerce software. Relational 
database vendors, including Oracle, 
Sybase, and IBM, have announced Web 
support for Harbinger’s PC and Unix 
products. This will allow businesses to 
establish live links from inventory systems 
to Web servers without reformatting their 
database. Users can launch SQL queries 
directly from their Web browsers. 

SBT Internet Systems has a multipart 
E-commerce suite. WebTrader, Internet 
in a box for business, lets you capture crit- 
ical customer information such as sales 
orders and product registration—all pro- 
tected by RSA encryption. WebPay, a 
Windows-based payroll application, lets 
accounting departments manage their 
direct deposits. 

The R/3 system, from German-based 
SAP, is a framework for corporate infor- 
mation processing. The company joined 
forces with Sun Microsystems, Netscape, 
Microsoft, and others to support EDI as 
well as standard Internet transactions. 
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IXOS Software will provide users а real- 
time “live link” between an R/3 database 
and a Netscape browser. 


No Going Back 


Of course, there’s a second strategy: 
Check back at the millennium. This skep- 
tical approach takes the somewhat cyni- 
cal view that electric money’s technical 
problems will see only moderately suc- 
cessful answers to our security questions, 
and that the sophistication of thieves will 
grow at the same pace as that of security 
experts. Transactions will become more 
secure but never enough to gain our full 
confidence. In the meantime, traditional 
currencies will prevail. 

This attitude recognizes the technical 


hurdles that have yet to be overcome, but 
it doesn’t acknowledge the fact that the 
electric-money genie is already out of the 
bottle. The market will demand electric 
money because of the accompanying new 
efficiencies that will shave costs in both 
consumer and supplier transactions. Con- 
sumers everywhere will want the bounty 
of a global marketplace, not one that’s tied 
to bankers’ hours. These efficiencies will 
push developers to overcome today’s 
technical hurdles, allowing bits to replace 
paper as our most trusted medium of 
exchange. Їй 


Udo Flobr is a BYTE contributing editor 
based in Hannover, Germany. You can 
reach him on the Internet at flohr@dtn.de. 
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A Place for 
Everything 


Data-storage pioneers continue 
to push technology to the limits. 


ata storage is the most exciting technology on the 
planet—and the dullest. Face it: Most users could not 
care less about the type of storage their computer uses, 
as long as they can get their programs and informa- 
tion when they want them—fast. Yet, the technology users most 
want to ignore is constantly pushing the bounds of the possible. 

Pundits have long been predicting the demise of those slow 
electromechanical dinosaurs-to-be—hard drives. But hard drives 
continue rocketing to faster speed, higher capacity, better relia- 
bility, and—astonishingly—lower prices. Designers are ran- 
sacking diverse regions of science and technology. To perform 
their magic, today’s hard drives depend on mind-bending com- 
binations of aerodynamics, signal-processing algorithms, and 
quantum mechanics. 

Also magical is the notion that silicon chips can store data indef- 
initely, without electrical power. Yet, that is exactly what solid- 
state storage using flash memory does. This technology remains 
too pricey to dethrone hard drives in the desktop-storage 
realm, but it continues to boost storage density and lower prices. 
As flash memory keeps conquering more noncomputer fields, 
such as digital cameras and answering machines, this challenger 
may someday take the desktop throne, too. 

Another surprise you may find on your desktop: CD-ROM 
recording equipment. There was a time when recording your 
own CDsseemed aboutas practical as recording your own record 
albums. Yet, today, under-$1000 CD Recordable (CD-R) units can 
record—and read—CDs in the same-size bay as an ordinary CD- 
ROM drive. Many organizations, such as NASA, are seizing on 
CD-R as the answer to an archivist’s prayer: cheap, easy—and 
bulletproof—long-term storage. 

All these advances in storage may radically alter the future of 
“everyday” computing. Larger and faster hard drives already sup- 
port RAID storage and will permit ever-larger database opera- 
tions—without bothering the network unduly. Some users even 
“mirror” slower CDs on their hard drive for faster access. Flash 
memory could quietly back up your live work environment, 
reducing any problems should the system crash. 

So, just what’s going on with storage? More, faster, easier, 


cheaper. Sounds pretty exciting. E 
-By Edmund X. DeJesus 
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Assemble and arrange data 
from multiple sources. 


Transfer culled data to large 
hard drive. 


© | The 
Magneto-resistive X All Flash..9 ° 


heads are replacing V 
inductive heads, — V Nonvolatile storage 


binda ereative ар] 


boosting areal 


density. 


Fresh from IBM lab X | | Fasten кейе 
5, | | 
spin valve heads ( ! cells organized in 


have crashed the | А т parallel 
10-Gh-per-square- | 
inch milestone. 


Denser, smaller cells 
connected serially 


О “Dynamic head loading. | 
| 
th 


Until the platters spin up, 
the heads rest on a ramp 
off the platter surface. 


Premaster 


Create an image file of | Road-test the CD LLL Produce master disc and copy 650 Compare and verify 
the data. | image. no | MB of data at about $7 per disc. the contents of the 
| ' | new disc and the 
original data. 
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(JUR STORAGE PRODUCTS ARE JUST AS TOUGH. 
AND JUST AS GOOD-LOOKING. 


| can house 3.5-inch and 5.25-inch half- or 

very attractive feature. So Kingston” offers rire d i 4 full-height SCSI peripheral devices. 
terre 8 Our Data Express® DE300 remov- ЕЩ 

“атр; able device subsystems, integrated into our 

DS500 chassis, provide an ideal housing 

for up to 12 removable, hot-swappable SCSI 

devices. Of course, Kingston storage prod- 


When it comes to storing data, durability is a 


a complete line of the world's most 


y 


rugged and reliable data storage subsystems. 
Kingston's storage products were designed for 
the most demanding commercial environ- 
ments. But they've also survived duty in tanks, 


submarines, and even the space shuttle. You can't ucts are compatible with all major platforms. 


For more information call us at (800) 435-0670. 


— a 
; : It could be the beginning 
КЕТУУ, уи | | 
E. TECHNOLOGY CORPORATION 


A 1 of a beautiful relationship. 


buy a more reliable subsystem. To prove it, we offer a 
seven-year warranty—the longest in the industry. The 
Kingston Data Silo® DS500 tower or rack-mount enclosure 


RAMfax call toll-free: (800) 435-0056 Visit our Web site: hetp://www.kingston.com/b.hem 


Kingston Technology Corporation, 17600 Newhope Street, Fountain Valley, CA 92708 USA, (714) 438-1850, Fax (714) 438-1847. O 1996 Kingston Technology Corporation. All rights reserved. 
Data Express, Data Silo, and Kingston are registered trademarks of Kingston Technology Corporation. 
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Quantum mechanics meets aerodynamica in hard 


drives: the next generation. By Edmund X. DeJesus 


Irresistible Drives 


ard drives can’t stand still. 
Sure, the colossal 40-MB 
drives of yesteryear also had 
magnetic platters rotating 
swiftly under hovering read-write heads. 
But the similarities with today’s multi- 
gigabyte wonders stop there. The hard 
drives of today—and especially tomor- 
row—range deep into new territories 
including quantum mechanics, aerody- 
namics, and dizzying spin speeds. 

Asaresult of such technologies, capac- 
ities are compounding at 60 percent each 
year—a tenfold increase in capacity 
every five years. Analysts expect this rate 
to continue into the next century. 

The gray hairs of hard-drive designers 
are due largely to the mutually interact- 
ing relationships of drive components. 
Want to increase the capacity? Simple: 
Move the heads closer to the surface of 
the disk. The heads can write and read 
smaller magnetic domains, and the small- 
er the domain, the more data each plat- 
ter can hold. Of course, the closer the 
heads, the more you have to worry about 
the heads hitting the platter and com- 
pletely shaving off the magnetic domains. 

So coat the platters with protective 
materials. You might want to redesign the 
aerodynamic properties of those heads, 
too. With more data flowing past each 
head, you’ll need better electronics, 
maybe even a bigger on-board cache, to 
handle the increased throughput. Prob- 
ably a good idea to change the algorithm 
for detecting each magnetic domain, too. 
Don’t forget to check that the smaller 
domains are still stable at the usual oper- 
ating temperatures. Most likely you'll 
shorten up the spindle length also, and 
design a new housing to hold the whole 
thing, and reposition all the mounting 
gear on the outside. All at a competitive 
price, of course. You get the picture. 


Spin Doctoring 


Access time is the most widely used 
indication of the speed of a hard drive. 
Access time is the sum of the average seek 


Current flows through layer 3 based on magnetic fields of layers 2 
and 4. Layer 4's magnetic field derives from domains on the platter. 


time—how long on average it takes the 
head to move to the correct track—and 
the latency—how long on average it 
takes the desired data on the correct track 
to move under the head. (Advertisements 
often, deliberately or accidentally, con- 
fuse access time with seek time. They also 
usually quote the lower— faster—read- 
seek time rather than the higher—slow- 
er—write-seek time.) 

The seek time depends on the size of 
the drive (e.g., 34 inch), the number of 
tracks per inch (tpi, which itself depends 
on such things as the size of the magnet- 
ic domains), and the speed and precision 
of the head actuators. The latency 
depends upon the spin rate: the rota- 
tional speed of the disk. Latency is half 
the time it takes for a complete rotation 
of the disk. The actual throughput also 
depends on the layout of the magnetic 
domains: You can pack more sectors in 
the tracks near the outer edge than on 
tracks nearer the center. This approach 


is referred to as zone-bit recording. 

One way to improve the access time 
is to reduce this latency by speeding up 
the rotation of the disk (the spindle 
speed). Faster spin rates generally mean 
better performance. In the olden days 
(a few years ago), all desktop spindle 
speeds were the same: 3600 rpm. The 
resulting latency (time for half a rotation) 
was 8.3 milliseconds. 

Top-speed hard drives for desktop PCs 
these days rotate at 5400 rpm, 50 percent 
faster, for a latency of 5.6 ms. Some cur- 
rent hard drives rotate at 4500 rpm, for 
a latency of 6.7 ms. Many hard drives for 
portable computers still use a rotation 
speed of 3600 rpm in order to consume 
less power. 

Current hard drives for servers rotate 
atanevenzippier 7200 rpm, twice as fast 
asthe old brand. Their latency is 4.17 ms, 
half the old latency. This is especially sig- 
nificant for transaction-oriented servers, 
points out James Porter, president of 
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Disk/Trend (Mountain View, CA), acom- 
pany that monitors drive business and 
technology. Server administrators typi- 
cally strive to put data that belongs 
together in the same area on a hard drive 
to reduce the effective seek times of drive 
access. Thus, their access time is espe- 
cially sensitive to changes in latency: 
Reduce the latency significantly and you 
have a happy server administrator. 

That's why you see server administra- 
tors turning cartwheels lately over the 
newest prospects for spindle speeds: 
10,000 rpm. On this new speed plateau, 
the latency will bea mere 3 ms. Heat dis- 
sipation gets to be a problem at this spin 
rate, however. Zoomy spindle speeds like 
these will require new fluid-bearing 
motors for the spindles. The ball-bearing 
motors currently being used can't take 
such speeds without shortening drive reli- 
ability drastically: The little suckers burn 
out too fast. 

Some analysts are looking even further 
ahead, to 14,000-rpm drives with latency 
rates of 2.1 ms. These latter speeds may 
appear first in 24-inch drives: With less 
platter matter for the motorsto turn, they 
can turn faster. 
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Irresistible Drives 
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‘Atomic Bits 


N estled in the hills of south San Jose, California, next to a county park, lies the intellectu- 


al birthplace of the disk drive. IBM's Almaden Research Center is home to some ofthe 


most creative and brilliant people you'll ever meet. Recently, these experts gathered to dis- 


| cuss the future of storage systems. 


There was the expected talk about cobalt, chrome, and platinum underlayers with mag- 


nesium-oxide or nickel-aluminum coatings, and of inductive write heads made of various | 


metallic nitrides. David Thompson, IBM Fellow and director of the Advanced Magnetic 


. Recording Lab, discussed the superparamagnetic limit (Which basically says that the 


smaller you make the particles, the sooner they forget what you tell them); described opti- 
cal storage and supersphere solid immersion lenses; talked a bit about the incredible poten- 
tial of holographic storage (see "What's Next?; April BYTE); and mentioned the theoretical 
density limit of 10'° bits per square inch (the size of an atom). 

It was a lead-in to a surprise speaker: Don Eigler, another IBM Fellow. Eigler works with 
Almaden's scanning tunneling microscope (an IBM invention that won two scientists the 
1986 Nobel Prize). He explained how the microscope works-basically it senses the dis- 
tance between a surface and the microscope's head—and gave some examples of what it 
can "see" Most of the audience got its first look at what a single atom looks like (a gray ten- 


| nis ball, if you want to know). 


Eigler brought up the massive screen at the front ofthe auditorium and flipped a few switch- 


es, Suddenly we were seeing a live feed from the STM at the other end of the building. The 
| STMisn't just good for looking at atoms, Eigler explained; it can move them, one by one. He 


donned a data glove (whose inventor, Tom Zimmerman, recently joined IBM at Almaden). 
The room fell silent. Then he "picked up” a xenon atom and moved it. The silence was bro- 


| ken by the ovation from the roomful of seasoned skeptics. 
The experts aren't quite sure what scanning tunneling microscopy will do for disk drives, | 


but the results will be about as far from the 305 RAMAC (IBM's first disk drive system) as 
the space shuttle is from a paper airplane. 
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Heads: You Win 


The technology of the hard-drive heads, 
which read and write the data magneti- 
cally, primarily determines the size of the 
magnetic domains (which influences 
the capacity of a platter) and part of the 
seek time. Traditional technology uses 
inductive heads: The moving magnetic 
domains on the platter induce a tiny elec- 
tric current in the head. The drive elec- 
tronics then translate the variations in the 
induced current into bits. Usually the 
same physical head does both the read- 
ing and the writing. 

IBM has been the leader in developing 
the newer magneto-resistive (MR) tech- 
nology, and all of IBM’s hard drives now 
use MR heads. MR technology uses the 
property of some materials that change 
their electrical resistance in the presence 
of a magnetic field. First used in drives 
in 1991, MR heads have sense current con- 
stantly flowing through them. The mag- 
netic domains on the platter alter the 
resistance of the MR heads—changing the 
electrical current, which electronics then 
translate into those handy ones and 
zeroes that define digital life. In a typical 
MR drive, different physical heads per- 
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form the reading and the writing tasks. 

MR heads offer better signal-to-noise 
ratios than inductive heads. Part of that 
improvement comes from the separation 
of read and write heads. Also, the MR 
effect depends on the size of the mag- 
netic field itself, in contrast to induc- 
tion, which depends on the rate of change 
of the magnetic field. 

MR heads can handle much smaller 
magnetic domains, increasing the num- 
ber of tracks per inch and the number of 
bits per inch (bpi). Together, tpi and bpi 
yield the areal density (bits per unit area) 
of a hard-drive platter. The larger the 
areal density, the greater the overall 
capacity of each platter. Current tpi can 
top 6000, and bpi can exceed 100,000. 
Areal density using MR heads—up to 
1000 megabits per square inch so far— 
can be nearly double what you can get 
using inductive heads. 

Also, the speed of the magnetic 
domains does not affect MR heads. This 
property isin contrast to inductive heads, 
where the speed of the magnetic domains 
directly affects the size of the induced cur- 
rent. Mainly drives with smaller form fac- 
tor have this problem: They may be so 
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[81 i 
small that the velocity of the magnetic 
domains (proportional to the radius and 
the rotation rate) is insufficient to induce 
a current in inductive heads. 

One drawback to MR technology is 
price: MR heads cost more than induc- 
tive heads, and the cost doesn't neces- 
sarily scale with the benefit. An MR head 
costing twice as much as an inductive 
head probably won't yield double the 
areal density. As always, prices will fall. 
But the drive business is price-sensitive, 
and saving a few bucks a head is impor- 
tant. When buyers compare two drives 
with similar capacities and access times, 
the deciding factor is not going to be 
which drive has MR heads. 

Another drawback is that it's more dif- 
ficult to manufacture MR heads in a pro- 
duction environment than it is to make 
the comparatively simpler inductive 
heads. MR headsare exquisitely sensitive 
to stray electrical charges that can throw 
a subatomic monkey wrench into the 
works. Positioning MR heads also 
requires extreme precision. 

Variations on MR technology can boost 
performance even further. Hewlett- 
Packard is usinga dual-stripe MR design, 
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# Some say it’s found on the right side of the brain. But actually, creativity can be tapped anywhere there's a portable Jaz” hard drive 
from Iomega. By virtue of its Motorola 68HC16 microcontroller, the Jaz drive can capture up to a full gigabyte of multimedia 


files on a Jaz disk in less than ten minutes. So it’s a snap to track, organize and find graphic-intensive files, making life easier for 


the left side of your brain. From transportable hard drives to network routing systems, Motorola powers innovative solutions that enable your success. 


Visit us at http://www:motorola-powered.com/ or call 1-800-521-6274 (Ref. #496). 
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developed with EMC Corp., that con- 
nects two MR elements and works on the 
difference in response of the two ele- 
ments. This technique automatically can- 


Integral Peripherals’ technology 
means lower-flying heads. 


cels some noise sources, simplifying the 
analysis of the resulting signal and 
improving signal-to-noise ratios further. 


That means higher areal densities than 
with MR alone. 

As impressive as MR technology is, 
IBM, HP, and other researchers are 
already looking beyond to advanced 
technologies like giant MR (GMR). GMR 
uses the quantum mechanical effect of 
electron tunneling. Electrons have wave- 
like properties that allow them to “tun- 
nel” through potential barriers that 
would stop unwave-like particles. The 
scanning tunneling electron microscope 
works using the same effect (see “Atom- 
ic Bits” on page 92). The resistance to 
electron tunneling between two layers of 
special conducting magnetic material 
depends on the magnetization of one lay- 
er compared with the other. Thus, the 
presence of magnetic domains affects the 
tunneling rate. It turns out that this rather 
esoteric effect detects magnetic domains 
several times better than ordinary MR. 
GMR will permit even higher areal den- 
sities than MR technology does. 

A further refinement of GMR is spin 
valve technology (see the figure on page 
91). Fasten your seat belts. Two magnet- 
ic and conducting layers have a non- 
magnetic but conducting layer between 


them. The top magnetic layer has its mag- 
netic orientation anchored by yet anoth- 
er layer above it. Electron flow through 
this contrivance varies depending on 
the magnetic orientation of the bottom 
magnetic layer, making it very sensitive 
to the presence of magnetic domains. 
Some estimates suggest that spin-valve 
technology will increase areal density by 
ten- to twentyfold (which would mean 
10,000 to 20,000 megabits per square 
inch). But first they'll have to pry the 
devices out of the laboratory and put 
them into the real world, where eco- 
nomical manufacturing and reliable oper- 
ation are paramount. 

Manufacturers aren’t throwing out 
inductive technology just yet, however. 
Inductive heads are still cheaper. Vendors 
have a natural bias toward known, 
proven, and thrifty technology. Besides, 
increasing spindle speeds, decreasing the 
distance from the head to the platter, and 
improving detection algorithms and elec- 
tronics all help inductive heads compete 
successfully against MR. But the long- 
term money is still on MR. In three years, 
all drives will be using MR heads, predicts 
Disk/Trend's Porter. 
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Close to the Edge 


In the race to boost hard-drive perfor- 
mance, one seemingly risky strategy is 
moving the heads closer to the platter sur- 
face. (This keeps less-expensive inductive 
heads in the game while allowing higher 
areal densities.) Glide height, or flying 
. height, is measured in microinches (mil- 
- lionths of an inch). In the rules of this 
insane world, a glide height of 3 to 4 
microinches is considered somewhat con- 
servative these days. (Perspective: A 
human hair is about 4000 microinches in 
diameter.) More daring are heads that zip 
down to within 1 microinch or even— 
gasp!—touch the surface of the platter. 

The danger here is that the head will 
plunge Icarus-like into the surface of the 
platter, plowing what used to be your 
company’s database into a drift of semi- 
magnetic slag. What the designers want 
to ensure is that these close encounters 
don'tcause any damage, and they do this 
in several ways. 

Preparing the surface of the platter to 
resist or withstand head contact is one 
strategy. Carbon-based coatings give the 
platter a nonstick surface. Platters are 
usually not perfectly smooth but have tiny 
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ridges that present less area to which an 
errant head can adhere. 

Proximity-recording, tri-pad (the head 
consists of three parts), and virtual-con- 
tact heads all do what was formerly 
unthinkable: make occasional contact 
with the platter surface. It takes consid- 
erable aerodynamic savvy to design a 
smoothly gliding component. Outriggers 
on the head may ride on an air bearing 
that keeps a minimal distance between 
head and platter. The lighter the head, 
the easier it is to maneuver, and the less 
damage to the platter if contact occurs. 
Covering the head with nonstick lubri- 
cating materials helps preserve the plat- 
ter's surface, while tough coatings pro- 
tect the head itself. 

Integral Peripherals’ dynamic head 
loading technique ensures that heads can- 
not contact the surface at all. The heads 
park on “loading ramps” until platters 
achieve a speed that can support a safe air 
bearing between head and platter. If the 
platter spins down, or the drive gets a 
bump, inertial locks automatically secure 
the headsto the ramps. With concern for 
possible contact out of the way, Integral 
can fly heads very close to the platters, 
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increasing areal density. Special prepara- 
tion ofthe platter'ssurface to reduce con- 
tact damage is no longer necessary. 


PRML Screams 


Many techniques for increasing drive 
speed and capacity require a new method 
forturning magnetism into bits. For years 
that method was peak detection, which 
works with no a priori knowledge of 
where the data might actually be. Analog 
peak detection for finding magnetic 
domains is like realizing that you might 
have just climbed over a mountain: You 
had been going uphill and now you're 
going downhill. Peak detection thinks, 
“Hey, what's this coming toward me? 
Hard to tell. Well, it’s gone now. Must 
have been a magnetic domain. And it was 
a ‘one’ if I’m not mistaken. Hey, what's 
this coming toward me?" 

One problem with peak detection is 
that it can misinterpret noise as a mag- 
netic domain. Peak detection can also 
confuse two domains as one. 

The method called partial response 
maximum likelibood (PRML) is largely 
replacing peak detection in the read chan- 
nel, especially to interpret MR head data. 
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Digital PRML knows when to expect 
magnetic domains to appear, looks for 
them, and then compares the incoming 
signal with what a signal should look like. 
This is more like finding a mountain by 
checking a map of the area, looking in the 
right direction, and comparing the out- 
line observed with the known shape. 
PRML thinks, *The next magnetic 
domain should be coming along right 
about now. Yup, thar she blows. Looks 
like a ‘one.’ The next magnetic domain 
should be coming along right about now." 
PRML also has its difficulties. It costs 
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more than peak detection. And it con- 
sumes more power. This means it is less 
likely to be used in low-power notebooks. 
It also means potential heat-dissipation 
problems that affect drive reliability. Ana- 
log PRML designs, however, decrease 
power consumption and chip size with- 
out major impact on performance. 
Using PRML to siftthe data wheat from 
the noise chaff improves the signal-to- 
noise ratio because PRML doesn’t even 
look at noise in an area where it’s not 
expecting a signal. This permits higher 
areal densities, and faster data rates, even 


with older head technologies and spindle 
speeds. Data rates with PRML currently 
reach above 150 Mbps, which is decid- 
edly better than the below-80 Mbpscom- 
mon just two years ago. 


The Hundred-Year Drive 
It wasn’t long ago that the life of a hard 


drive was brutish and short. Sure, the 


mean time between failure (MTBF) was 
in years, but not many of them. The 
inevitable crash would occur with no 
warning, leaving you thinking about all 
the backups you had meant to do. With 


all their fancy head gadgetry, faster spin- 
dle speeds, and daredevil platter-buzzing 
antics, you’d think that the new bigger 
and faster hard drives would be less reli- 


J U st { roteci " t? Au contraire. Hard-drive MTBF is 


able than their simpler counterparts 

Award-Winning UPS Products Double Battery Life, Assure Data Integrity & More starting to hit the million-hour mark. 
| That’s 114 years, folks. Your new hard 
drive may very well last longer than you. 
Besides the longevity bonus, the industry 
standard self-monitoring analysis and 
reporting technology (SMART) lets some 
hard drives perform checkups on them- | 
selves. They then let the user know if 
they're ready for duty or if it's time to 
issue the hard-drive equivalent of *Hull 
breach imminent!" 

All thisgood newsin the hard drive biz 
means bad news for all the technologies 
whose developers hope will replace hard 
drives. For example, solid-state storage— 
which many predicted would replace 
clunky old hard disks with uncrashable 
chips—is chasing a moving target. Out- 
running hard drives! booming storage 
capacities and diving prices is a tough 
business plan to accomplish. Don't 
expect to do it anytime soon. CD-ROMs, 
whose 650-MB capacity once seemed 
immense, are now like floppy disks com- 
pared to today's multigigabyte hard drive 
hulks. Indeed, many users are finding a 
performance boost by copying the con- 
tents of their most-used CD-ROMs onto 
a spare hard drive. 

In this best of all possible storage 
worlds, we now have the prospect of 
faster, more voluminous, more accurate, 
and more trustworthy hard drives that 
we can bequeath to our grandchildren. 
Andthat 1 GBof drive space mightjustbe 
enough to hold Windows 2110. B 


| With double the battery life for enhanced reliability and proprietary voltage 
control for best performance, protecting Servers, PCs, and LANs against faulty 
power has never been easier or more affordable. Combine this with our 
unmatched quality (backed by ISO 9000 Certification), service, and Exclusive 
Triple Power Warranties™ — you are guaranteed unsurpassed UPS protection. 


And with our full-featured Power Management Software, users can leave 
systems unattended knowing that, when a power problem strikes a single 
PC or an entire network — all will be saved and fully protected | 

— automatically, with complete data integrity! 


Not just a lim- Ree nm t 
ited-function 

Win95 driver, 

Deltec's full- 

featured 

FailSafe and | 

LanSafe III 

software auto- | 

matically save | 

files and conduct an e system shutdown dur- 
ing extended blackouts Available for all popular 
networks and operating systems, the software also 
provides extensive monitoring and power manage- 
ment — even for other manufacturers UPSs. Our 
exclusive “UPS Groups” feature makes network 
power management a breeze by allowing sequen- 
tial control of multiple servers, nodes, and UPSs 
from a central or remote location. 


Don’t become powerless. Call our toll-free 
hotline today to find out the best way to protect 
your valuable systems and data! 
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A Fiskars Company 


Call Now! 1-800-DELTEC:1 
Don't " It — m Protect it! 
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For ultimate protection on the information 
superhighway — Deltec's UPS families in- 
corporate patent pending Advanced Battery 
Management (ABM™) that doubles bat- 
tery life and assures system uptime! 


Edmund X. DeJesus isa senior technical editor 
at BYTE. You can send bim e-mail at 
76443.1723 @compuserve.com. 
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STATISTICA (automatically configures itself for Windows 95 or 3.1) © A com- 
plete data analysis system with thousands of on-screen customizable, presentation- 
quality graphs fully integrated with all procedures = Comprehensive Windows support, 
OLE (client and server), DDE, customizable Auto Task toolbars, pop-up menus 

Multiple data-, results-, and graph-windows with data-graph links m The largest selec- 
tion of statistics and graphs in a single system; comprehensive implementations of: EE PRODUCTION F = an N- 
Exploratory techniques with advanced brushing; multi-way tables with banners (presen- EE — S m jj ан РОССИИ Pe 

lation-quality reports); nonparametrics; distribution fitting; multiple regression; general i ; | ү | rooms _ E 

nonlinear estimation; stepwise logit/probit; general ANCOVA/MANCOVA; stepwise dis- = Dead К — ro | 
criminant analysis; log-linear analysis; confirmatory /exploratory factor analysis; cluster 
analysis; multidimensional scaling; canonical correlation; item analysis/reliability; 
correspondence analysis; survival analysis; a large selection of time series model- 
ing/forecasting techniques; structural equation modeling with Monte Carlo simula- 


tions; and much more и On-line Electronic Manual with comprehensive introduc- EE eee CE – 191 WI E |] КМ 
tions to each procedure and examples ® Hypertext-based Stats Advisor expert sys- EU HERE = 3 | Y і c Жыз or WINDOWS 95 

tem а Workbooks with multiple AutoOpen documents (e.g., graphs, reports) ! EEL———-——- — ———À E... | c———— 9A € 
Extensive data management facilities (fast spreadsheet of unlimited capacity with Po Guo rer can aa ee CoE ee ee RES ne ee N 
long formulas, Drag-and-Drop, AutoFill, Auto-Recalculate, split-screen/variable- (ЩИ oo EE exer ————m 1 
speed scrolling, advanced Clipboard support, DDE links, hot links to graphs, rela- eS ен E = fl i RINT EUN 

tional merge, data verification/cleaning) * Powerful STATISTICA BASIC language (pro- Е SSS iE e 3-3 18 


fessional development environment) with matrix operations, full graphics support, and И: 
interface to external programs (DLLs) = Batch command language and editable macros, NUS Б> 
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ables (8 Mb) per record m Unlimited size of files; extended (“quadruple”) precision; 
unmatched speed m Exchanges data and graphs with other applications via DDE, OLE, or | MÀ Шш — 
an extensive selection of file import/export facilities (incl. ODBC access to virtually all : — 
data bases and mainframe files) ® Hundreds of types of graphs, incl. categorized mul- ! = B : = 

tiple 2D and 3D graphs, ternary 2D/3D graphs, matrix plots, icons, and unique mul- 


tivariate (e.g., 4D) graphs в Facilities to custom-design new graph types and add I : : | ay 9 
them permanently to menus or toolbars B On-screen graph customization with ; wm mi. "en E In M E 
advanced drawing tools (e.g., scrolling and editing of complex objects in 32x real zoom a 2s m W п m it fs 


mode), compound (nested) OLE documents, Multiple-Graph АшоГауош Wizard, tem- 
plates, special effects, icons, page layout control for slides and printouts; unmatched 
speed of graph redraw © Interactive rotation, perspective and cross-sections of 3D --— 112 ا‎ » 
displays в Large selection of tools for graphical exploration of data: extensive brush- Seg OO nm ee, Io SSM 
ing tools with animation, fitting, smoothing, overlaying, spectral planes, projections, lay- a | ‘ 7—77 р T | rs n: M 

ered compressions, marked subsets ® Price $995. — | 5 e ы y A 


Quick STATISTICA (for Windows) A subset of STATISTICA; comprehensive 
selection of basic statistics and the full analytic and presentation-quality graphics capabil- 
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EVERY comparative review of statistics software 
in which it was featured, since its first release. 
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UES! UltraSPARC E Imagine a 64-bit workstation. Imagine that it’s tearing along at 167MHz. And 


System Performance it's doing that on UltraSPARC™ architecture. A 256 bit-wide path to memory U LTRASPAR С` 


ые — 7 with transfers of up to 1.3 GB/sec. А new operating system. And it's on your DRIVEN 

SPECIp_92 303 351 desktop in a compact box, the UWS1/170 from Integrix. ж 

SPECrate_int92 5107 5982 

i E ч ai The UltraSPARC is unlike any other workstation in the industry. Built into the 

MFLOPS 109 il CPU is a high performance group of instructions called the Visual Instruction Set (VIS). VIS allows for complex 
Estimated TPS 340 410 video manipulation coupled with high speed I/O at a rate only found on supercomputing platforms. Imagine again. 
AIM lil (jobs/minute) 1305 1450 


Real time MPEG video. Image processing. Videoconferencing. And it's still on your desktop in a compact box. 


UWSI UltraSPARC from integri¥ 


Inside, all the stops have been pulled out. Conventional bottlenecks that put a damper on increased CPU perfor- 


ta ТРА 16KB mance are gone. Enter UPA, Ultra Port Architecture. UPA allows for the high speed transfers from processor to 
Extemal Cache 512KB main memory, and the wide bit path lets the traffic flow freely. And it remains on your desk in a compact box. 
Max Main Memory up to 512 MB 
cd ا‎ ncaa AE Still imagining? Make it so. Bring your daydreams to reality with a UWS1/170 from Integrix. 
Standard Interfaces . , ; : 
Serial eT Come see your options at http://www.integrix.com. 
Parallel Centronics Compatible 
SBus 3 Slots 
Ethemet AUI/10 Base Т Corporate Headquarters Asia 
ime ر ا‎ a 1200 Lawrence Drive, Suite 150 Beijing, P-R.China 

| Newbury Park, California 91320 Tel: 8610-253-5305 
Vat ke ; | Tel: 800-300-8288 / 805-375-1055 Fax: 8610-253-5306 
Hard Disk Capacity up to 8.4 GB - TU - Fax: 805-375-2799 | Seoul, Korea 
CD-ROM 6x speed 644 MB Т mre e ri x Email: sales@integrix.com Tel: 822-515-5303 
Floppy 1.44MB http: //www.integrix.com Fax: 822-515-5302 
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Flash memory keeps chasing hard drives—while becoming 
more important in other ways. By Rick Cook 


The Way of All Flash 


emember when flash mem- 
ory was going to replace hard 
drives? It seemed to make 
sense: Nonvolatile, invul- 
nerable solid-state storage would replace 
expensive, bulky, and delicate hard 
drives. 

Therevolution never happened. Hard 
drive prices fell, capacities increased, and 
voilà—gigabyte hard drives are showing 
up on new desktops, far outpacing 40- 
and 80-MB flash-memory cards. 

Under the covers, though, flash mem- 
ory has become big in products that need 
asmall amount of nonvolatile storage for 
programs and data. According to In-Stat, 
a Scottsdale, Arizona, market research 
firm, only about 25 percent of flash- 
memory products went into computers 
in 1995, making computers the number- 
two users, behind communications prod- 
ucts. Even in computers, however, most 
flash-memory applications today are 
replacements for EPROMs and EEPROMs 
(code storage) rather than mass storage 
(data storage). 

Flash memory may stay as the holder 
of your BIOS, but the big push for data- 
storage flash memories probably won't 
come from computers. Consumer items, 
such as digital cameras and voice re- 
corders, will play that role, says Alan 
Niebel, a senior analyst for In-Stat. Luck- 
ily for flash-memory makers, demand 
has outstripped supply, and manufac- 
turers have found a market no matter 
whattheir technology. However, Niebel 
warns, this will start changing later this 
year, as supplies increase and growth in 
the computer market slows down. Ven- 
dors will feel more pressure in price and 
technologies. This works for the big com- 
panies with advanced technologies, and 
against both big companies with less 
advanced technologies and smaller com- 
panies that may lack marketing muscle. 


New Flash Cards 


The prospect of high-volume consumer 
products, such as digital cameras and 


Control gate ICG] 
Floating gate 


... NOR Flash 


NAND memory connects cells serially, for higher densities. 


NOR cells are in parallel, for faster access. 


voice recorders, is producing yetanother 
form-factor war in the flash-memory 
industry. The PC Card is too bulky for 
these applications, so flash-memory 
makers, camera companies, and other 
interested parties are touting three new 
“standards” for tiny solid-state storage. 
All three of these new cards are about the 
size of your thumbnail, and all rely on 
flash memory. 

The current leader in the miniature- 
card race is probably SanDisk, with a 
scaled-down version of its current mem- 
ory-card technology, called Compact 
Flash. Since its announcement, about 
60 companies have joined the Compact 
Flash Association (CFA), a consortium 
backing the SanDisk technology. Among 
its members are camera companies, such 
as Polaroid and Eastman Kodak, com- 
puter companies, such as Hewlett- 
Packard, and semiconductor firms, such 
as Motorola and NEC. 

Like a PC Card, Compact Flash in- 


cludes an AT-attachment (ATA) con- 
troller and memory in the card itself. 
CFA’s competitors call this a drawback, 
because it increases the cost of the card. 
CFA’s backers call it a feature, because it 
makes the cards compatible with any 
computer or other device that uses the 
ATA disk standard, including most PCs. 

Intel is pushing a rather different solu- 
tion, using an elastomeric connector 
called Miniature Card (née Mini-Card, 
but changed for trademark reasons). It is 
slightly larger than the Compact Flash 
card. The elastomeric connector has 40 
pins (pads, actually) embedded in a rub- 
berized connector, which makes the con- 
nector more forgiving at very small 
sizes than the normal pin-and-socket 
design. Franklin has been using them for 
years on its electronic books. 

The Miniature Card's strong point is 
price. Intel and other members of the 
Miniature Card consortium (including 
AMD, Fujitsu, and Sharp) point out that 
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` How Flash Memory Works | 


hat a flash-memory card could appear 

as a hard drive to the user is a tribute to 
the ingenuity of flash-system designers, 
rather than any inherent similarity inthe tech- 
nologies. At the bit level, flash has very dif- 
ferent requirements and considerations. 

Flash-memory cells can wear out after a 
number of write cycles, typically between 
100,000 and 1 million, depending on the 
design ofthe cell and the precision of man- 
ufacturing. The main injury mechanism is 
cumulative damage to the cell's floating gate 
from the effects of repeated high voltages 
used to erase the cell. Either the oxide layer 
breaks down or electrons build up in the 
floating gate. Flash-memory makers allow 
for this by providing extra cells on the chip 
to replace failed ones. In addition, most flash- 
memory systems for data storage use a tech- 
nique called leveling, which amounts to mov- 
ing the data around on the chip to "wear" 
each cell as equally as possible. 

Another consideration is that erasing a 
cell offlash memory takes much longerthan 
erasing abit of data on a hard drive, Like hard 
drives, flash-memory systems typically erase 
files by erasing entries in the memory table 
rather than erasing all the data. Inevitably, 
however, they will need that space again, 
and they must write over the data in those 
sectors. Thisisa more time-consuming pro- 
cess than it is with a hard drive. 


Anatomy of a Flash 


A flash-memory cell is like a conventional 
transistor with an extra gate. (The scheme 
shown in the figure "Two Competitors: 
NAND Flash... ... NOR Flash" is Intel's 
ETOX IV NOR flash, but most of the others 
are similar.) Between the source and drain 
and the control gate, there is a second gate, 


called a floating gate, that serves as a charge 
storage mechanism (see the figure below). 
Thin layers of oxide isolate the floating gate 
from everything else, 

When a sufficiently large voltage goes 
across the source (at ground potential; see 
“Source n+" in the figure) and the control 
gate (at programming voltage), electrons 
(depicted by "—" in the figure) tunnel through 
the oxide layer and accumulate in the float- 
ing gate. This process is called channel hot 
electron injection. The extra negative charge 
(electrons) in the floating gate raises the 
cell's turn-on threshold by increasing the 
negative potential opposing voltage. That 
writes a zerointhe cell, instead ofthe one of 
the erased (uncharged) cell. 

Erasing the cell reverses the process. 
Grounding the control gate, and bringing 
the source to programming voltage, re- 
moves electrons from the floating gate and 
reducing the turn-on threshold. That turns 
the cell backto a one. 

Oddly, erasing does not happen "as quick 
as a flash": it takes a long time. The reason 
is that the relatively high voltage involved (at 
least 10 V in most schemes) entails a good 
deal of current. Since there are limits to how 
much current chips can handle, there are lim- 
its to the number of cells that can erase at 
once, too, That's why erasing occurs one 
group of cells at a time. 

Thebasictechnology lends itselfto flashy 
variations. Most of them involve a floating 
gate. For example, AMD uses a variation that 
erases by putting a positive voltage on the 
source and applying a negative voltage to 
the drain. National Semiconductor's tech- 
nology erases by floating the source and 
drain, holding the control gate at O V, and 
applying a 20-V potential to the substrate. 


Zeros and Ones in Flash-Memory Cells 
Уу, _ 


Substrate 


“Zero” in memory сей 


Pressing the Flash 

Flash memory is still new enough that there 
isno one way to make it. Manufacturers take 
about a dozen different approaches to mak- 
ing and organizing flash-memory cells on a 
slab of silicon. Some are better for data stor- 
age and some for code storage (storing the 
BlOSonamotherboard, or firmware on disk 
drives and modems). 

Ironically, the common method of refer- 
ring to flash technologies—by the logic 
scheme they use—is mostly nota function of 
the technology at all, but the way the manu- 
facturer chooses to arrange the cells. You're 
not absolutely free to substitute cell ar- 
rangements using different cell technolo- 
gies, but pretty much so. 

NOR (see the figure "Two Competitors: 
NAND Flash... ... NOR Flash") is the lead- 
ing technology today, and Intel is the major 
manufacturer. It organizes the memory cells 
in parallel fashion, with each cell's drain con- 
nected to a bit line, and many bit lines are 


· groupedto make up ап!/О group. The select 


line connects the control gates of a row of 
cells, one on each bit line. With this layout, 
itcan access several cells, such as a byte or 
a word, in parallel. NOR provides faster ran- 
dom access, but its parallel structure 
reduces memory density. 

NAND (see the figure “Two Competi- 
tors: NAND Flash... ... NOR Flash") is a 
technology used by National Semicon- 
ductor, Samsung, and others. It connects 
the cells serially, with a select gate for every 
few control gates (usually, one select gate 
per byte or word) and serial connectionsto 
the control gates in that group of gates. 
NAND has slower random access, but it 
allows higher densities due to its smaller- 
size cells. 


oo Floating gate 


Left: Electrons accumulate in the floating gate: a zero. Right: Electrons leave the floating gate: a one. 
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Seagate solves your storage puzzle. 


Full-featured HAWK 2XL disc drives deliver making it a perfect choice for multimedia and video 
superior performance and value for both applications. All this fits in a slim, one-inch, low-profile 
clients and servers. design which requires minimal space, consumes less 
Getting higher capacity and performance at a low power, and runs cooler than other drives in its class. 
cost has always been a puzzle. But now, solving the | Multiple SCSI I/O solutions are avail- 


problem is a snap with the Seagate HAWK 2XL. = able, including standard 8-bit and 16-bit AH 
For what you'd expect to pay for just a basic disc нк Fast SCSI, 8-bit and 16-bit Ultra SCSI, and cE 


drive, the HAWK 2XL gives you an abundance the single connector attachment (SCA). This READY-TO-RUN 


of performance features and SCSI I/O flexibility makes it easily affordable to add one or two 
F options. It features Seagate’s Advanced SCSI Designed for gigabytes of storage to any server, workstation, 
WP  — Architecture II (ASA ID, an enhanced performance E or high-end PC. 
feature common to all Seagate high-end products. And ome For details, call 408-438-8111. Or visit our 
SCAM plug-n-play compatibility for easy integration into Windows95 Internet home page at http://www.seagate.com. 
a multiple SCSI peripheral environment. The HAWK And see how HAWK 2XL disc drives can make all your 
2XL’s embedded servo eliminates thermal calibration, upgrade puzzles fall into place. 


Model j Interface Tronsfer Rate RPM Avg. Seek 
HAWK 2XL 5132151 2.147 GB  SCSI-3, 8/16 bit up to 20 MB/sec 5411 9/10.5 $ е ^. | ед [р 
HAWK 2XL 5731051 1.050 GB  SCSI3,8/16 bit ир to 20 MB/sec 5411 9/10.5 


HAWK 2XL 5732155 2.147 GB  UltraSCSI8/16 bit upto40 MB/sec 5411 9/10.5 
HAWK 2XL 5731055 1.050 GB Ultra SCSI 8/16 bit up to 40 MB/sec 5411 9/10.5 THE DATA TECHNOLOGY COMPANY 


Seagate and the Seagate logo are registered trademarks and Hawk is a trademark of Seagate Technology, Inc. Microsoft, Windows, NT and the Windows logo are registered trademarks of Microsoft Corporation. ©1996 Seagate Technology, Inc 
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the Miniature Cards are cheaper; they 
contain nothing but flash memory, rather 
than including a controller chip in each 
card. Backers of the other approaches 
point out that this makes them incom- 
patible with PCs and other equipment 
without special drivers. 

Finally, Toshiba is assembling its own 
group around a technology dubbed the 
Solid-State Floppy Disk Card (SSFDC). 
This is a kind of hybrid. The SSFDC can 
mount in an adapter that fits in a con- 
ventional PC Card slot. The adapter con- 
tains an ATA controller so that the card- 
and-adapter combination looks like an 
ATA hard drive to the computer. How- 
ever, unlike SanDisk’s Compact Flash 
card, the SSFDC does not need a sepa- 
rate controller chip for each memory 
card, 

At this time, it is far too early to tell 
which of these three standards is going to 
succeed. All have important supporters 
and good technology. Still, it’s a good bet 
that one of them will be very successful 
indeed, 


Flash and Blood 


So, with all this support and all these alter- 
natives, why hasn’t flash memory toppled 
the hard drive yet? Price. Flash memory 
is still 10 to 30 times as expensive as hard 
drive storage. Flash memory’s backers 
point out this differential is much less 
than it was a couple of years ago. Still, 
even the most optimistic say it will take 
perhaps a decade for flash memory to fall 
to hard drive prices. The less optimistic 
don’t expect that flash memory will ever 
be as cheap as hard drive storage. 

Besides, hard drives are a moving tar- 
get. Progress in hard drives has been 
relentless, driving speed and capacity up 
and costs down. 

What about notebooks? Mobile com- 
puting seems the ideal market for mass 
storage not affected by bumps and jolts. 
But gone are the days when 40 MB was 
generous for a notebook. Today, the 
tendency is to load full-featured appli- 
cations, like Microsoft Word, on note- 


WHERE TO FIND | 


AMD 
Sunnyvale, CA 
(800) 222-9322 


Nationa! 
Semiconductor 
Santa Clara, CA 
(800) 272-9959 


Inte! 
Santa Clara, CA SanDisk 
{408) 987-8080 San Jose, CA 


(408) 562-0500 
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books as well as desktop computers. 
Niebel points out that although 80 MB is 
an ideal size for a flash-memory *disk 
drive," effectively no market exists for 
80-MB hard drives in PCs, notebooks, or 
workstations. 

PDAs, like Apple's Newton, are also an 
ideal application for flash memory. The 
problem is that they have not taken off 
yet—and maybe never will. So flash 


sonalities on code storage (cameras and 
answering machines) and data storage 
(hard drive replacement). They prag- 
matically recognize where the dough is 
today and that they need to serve that 
market to make some. 

However, they are also fixated on flash 
memory's potential for mass storage, and 
they yearn to sell tens or hundreds of 
megabytes into a single piece of equip- 


Flash-memory cards from Toshiba, National Semiconductor, Intel, or 
SanDisk can give up to 85 MB of solid-state storage—at $20 per MB. 


memory isn't getting the boost from them 
that its backers had hoped. 

Choosing which type of memory is 
best in a real-world application depends 
very much on the application (see the text 
box “How Flash Memory Works”). The 
ideal of high memory density and rapid 
random access is as elusive in flash mem- 
ory as anywhere else. In applications 
where memory density is most impor- 
tant, slower access may be worth the 
sacrifice. However, in time-intensive 
applications, the speed of access may out- 
weigh all other considerations. Con- 
sumer applications are typically forgiv- 
ing on the speed issue, while computer 
applications usually demand speeds com- 
parable to or faster than a hard drive. 


Pressing On to the Goal 


Despite the current market reality, most 
flash-memory companies have split per- 


ment, rather than a megabit here and a 
megabit there for code storage. That is 
why, to capitalize on the coming mar- 
ket, most flash companies are actively 
promoting mass-storage applications by 
doing everything from selling PC Card 
memories to developing new technolo- 
gies that better fit flash memory to the 
needs of computer systems. 

Flash memory’s future is bright, as it 
continues to move into new market areas. 
Vendors are making money and devel- 
oping new technologies. And there’s still 


a flash of hope for competing with hard 
drives. El 


Rick Cook is a freelance writer living in 
Phoenix, Arizona, who specializes in comput- 
ers and technology. He is also the author of sev- 
eral fantasy novels that are full of bad computer 
jokes. You can contact Бїт on the Internet at 
rcook@bix.com. 


Bad power can 
corrupt all the files 
on a UNIX system. 


And that’s not all. Power 
problems can also cause net- 
work and hard drive crashes, 
read/write errors, corruption 
or loss of data, faulty data 
transmissions, system lockups, 
premature failure of compo- 
nents and much more. 


Best Power products are your 
answer. They clean up dirty 
power before it reaches your 
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| important data. 


had a power spike. 
Now vou have a problem. 


equipment, which can reduce 
your computer and network 
downtime up to 80%.* And 

if you have a blackout, they 
provide backup power to shut- 
down your system correctly. 


And now, every Best Power 
Single-Phase UPS comes 
with free software, pro- 
viding power monitoring 
and unattended shutdown 
for your entire computing 
environment. 


Visit us at COMDEX/Spring, Booth 1215 


©1996, Best Power, a unit of General Signal. 


So call Best Power for your 
power protection answers. 


1-800-469-4842 


Ask for operator 252 


e-mail: info @ bestpower.com 
Internet: http://www.bestpower.com 
24-hour FAX information line at 
1-800-487-6813. 


* A five-year power quality study conducted by 
Best Power's National Power Laboratory showed 
that the number of calls for computer service 
dropped 8256 after installation of a UPS. 


Fortress? Uninterruptible Power Systems 
(Includes Free Software) 
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The Answer in Power Protection 


Single or dual RAID controllers 
with optional automatic 
fail-over. 


N+1 front removable load shar- 


ing power supplies dedicated to 
each RAID controller. 


LCD panel and keypad for 
RAID status display and 
configuration. 


True hot-plug drive modules 
from 500MB io 4.2GB. 


Up to 33.6GB per (3u) EIA, 
modularly expandable. 


Cold, warm or hot spare drives. 


Up to 200GB of RAID in a 40" 
rack. 


Artecon’s new LynxRAID™ enables you to 
upgrade from desktop mass storage to desk- 
side or rackmounted RAID with 100% invest- 
ment protection. With LynxRAlD, you can 
incrementally grow into RAID by utilizing your 
existing Lynx desktop units and expanding 
your system as your needs grow. 


Every Lynx subsystem features options such 
as true hot-plug drive modules from 500MB to 
4.9GB, individual front removable power sup- 
plies and LCD/keypads. Lynx units can be 
stacked for desktop RAID or racked into a high- 
ly modular RAID system for maximum reliability 
and redundancy on SPARC®, HP, SGI, RS6000, 
Mac or PC platforms. 
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At the heart of each LynxRAID configuration 
is a fault-tolerant, RISC-oased RAID controller 
subsystem, which occupies a mere 5.95" of 
vertical rack space and can support either one 
or two independent or dual loadsharing RAID 
controllers. Each controller is available with up 
to 39MB built-in cache, supports RAID levels 0, 
3 and 5 and fast-narrow, fast-wide and fast- 
wide differential host interfaces. 


The LCD pane! and keypad give access to RAID 
status display and configuration, A battery- 
backed alarm panel provides both audible and 
LED alarm indication of potential voltage, cur- 
rent, temperature or controller failure. 


PO Box 9000, Carlsbad, CA 92018-9000 
(619)931-5500 FAX (619) 931-5527 


email: sales artecon.com 
A Member of the Nordic Group of Companies 


Optional Syhivex unit to rack- 


mount a desktop SPARC®, HP or 


SGI workstation for network 
addressable RAID. 


Battery-backed audible and LED 
alarm indicator panef for power 
and temperature monitoring. 


RAID levels 0, 3, or 5 with up to 
28 drives, and 32MB cache per 
controller. 


Individual, front removable, disk 


power supplies for further redun- 


dancy and fault tolerance. 


LCD/keypad for disk 
information display and 
setting. 


Complete flexibility in RAID set 
definition. 


Without the Up-front Investment, 


LynxRack 


incrementally grow your system 
from desktop storage to RAID 
based on Lynx modules. 


Enterprising solutions for your enterprise, TM 
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In addition, each controller is equipped with 
two front removable loadsharing power sup- 
plies and removable fans for maximum fault 
tolerance. LvxRAID Towers can support up 
to 29GB of RAID storage each. Single controller 
LynxRAID rack configurations offer up to 
100GB in a 40" rack, while dual controller sys- 
tems can expand to 900GB in the same foot- 
print. 


So when you think about RAID, think about 
protecting your investment with a solution that 
grows with you. Call Artecon today for infor- 
mation on _михВАЮ configurations. 


1-800-USA-ARTE 
1-800-872-2783 
http://www.artecon.com 


Artecon, Canada, (416) 487-7701 = Artecon, Japan 81-3-3280-1210 . Artecon, France 33-1-69-1818-50 + Artecon, Europe 31-53-83-2209 


Апесоп and the Artecon logo are registered trademarks of Artecon, Inc. All other trademarks are proprietary to their respective manufacturers. 
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Recording CD-ROMs is easy, inexpensive, and perfect 


por archival storage. By Jason J. Hyon and Michael D. Martin 


CD It for Yourself 


he name says it all: CD-ROM 
is read-only memory. No 
writing your own CD-ROMs, 
unless you’re ready to invest 
in some big, complex, and expensive 
equipment, right? Right. Until now. With 
CD Recordable (CD-R) drive prices drop- 
ping below the $1000 level, the only ques- 
tions now for many organizations look- 
ing for efficient archival storage are how 
and when. 

What’s the attraction of CD-ROM 
technology? Mainly, it’s the 650 MB 
that can fit on a thin, nearly weightless, 
polycarbonate (as in bulletproof glass) 
disc. If you have tried backing up 1-GB 
hard drives or moving multimegabyte 
graphics files using floppy disks, that 650 
MB looks appealing. NASA is among 
those burning its own CD-ROMs to man- 
age the vast quantities of images and data 
from its many missions. 

A major advantage of CD-ROM, espe- 
cially in distribution or archival appli- 
cations, is freedom from errors. NASA's 
Planetary Data System has shipped 
100,000 CD-ROMs without having a sin- 
gle substantiated read error. CD-R discs 
have similar characteristics, and at $7 per 
disc, they are the archivist's dream come 
true. The attributes of low cost, random 
access, and long life (100 years) make it 
the perfect archival medium (see the text 
box *CD-R Solves NASA's Space Race" 
on раре108). 


It's the Pits 


Audio CD (defined by the Red Book and 
developed by Philips and Sony) uses a 
stream of 2352-byte blocks to store dig- 
itally sampled sound. A cross-interleaved 
Reed-Solomon code (CIRC) provides for 
error detection and correction by— 
among other activities—spreading data 
over several physical sectors. CD-ROM 
(defined by the Yellow Book) adds 280 
bytes of layered error correction to 
each of the above blocks. This error 
correction kicks in if any errors get by the 
first layer. 
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Premastering transforms raw input files into an image of the 


eventual CD. Some software allows simulation of the CD. 


Manufacturing plants produce audio 
CD and CD-ROM discs under clean-room 
conditions, for about $1000 per master 
and $1 per replica. The first step isto etch 
user data onto a master disc. Pits (inden- 
tations) distinguish data from lands 
(flat areas). When a laser hits a land, the 
laser reflects; when the laser hits a pit, 
the laser light scatters. Like a record 
album (remember them?), the tracks on 
a CD-ROM go in a spiral. 

The next step sees the replication of 
the master disc on stamping masters. The 
stamper for CD-ROM is a plate with 
hills where the pits will be. Then the 
stamping masters create replicas by injec- 
tion molding using polycarbonate resin. 
Finally, each polycarbonate disc gets an 
aluminum reflective layer and a coat of 
lacquer. 

The advantage of this process is that 
you can mass-produce many copies of a 
master disc inexpensively (per disc). 
However, you realize that low cost only 
when producing hundreds or thousands 
of discs. What if you want only a single 
disc, of your hard drive or whatever? 


Clearly, what you want is a one-step— 
cheaper—version of what the manufac- 
turing plants do. 

The problem is that you do not want 
the inconvenience of an injection-mold- 
ing facility on your desktop just to pro- 
duce pits and lands. That's why CD-ROM 
recorders simulate pits and lands opti- 
cally instead of physically. CD-R (defined 
by the Orange Book) is essentially a CD- 
ROM with layers of gold overlaid with 
dye replacing the aluminum reflective 
layer. The dye is translucent, allowing 
the gold to reflect laser light (like a land). 
Burning tiny spots in the dye layer 
reduces the reflectivity at that spot, sim- 
ulating a pit. The stamper for CD-R has 
alongspiral ridge that forms a pregroove 
inthe molded CD-R disc. The pregroove 
wobbles to allow tracking during the 
recording process. 

CD-R discs come in two lengths, 63 
minutes (540 MB) and 74 minutes (650 
MB). Because there is almost no price dif- 
ference between the two capacities, it is 
likely that 63-minute discs will eventu- 
ally disappear. continued 
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CD-R ABCs 

The figure “CD-ROM Premastering Pro- 
cess” shows the steps to produce a CD-R 
disc. This is a deliberate activity, as op- 
posed to the typical ad hoc file storage on 
a hard disk or other medium. You gener- 
ally try to fill a disc completely, because 
itis unlikely that you will use it again. The 
capability to add sessions to an already- 
used CD-R disc exists (it’s called multi- 
session), but the intersession gaps are so 
large that this procedure is undesirable. 
CD readers do not widely support the 
multisession effort. There are also some 
problems finding driver support to view 
the multiple sessions on a disc, although 
new hardware and drivers will recognize 
multiple logical volumes. 

When youare designing your CD's lay- 
out, you'll have to consider the perfor- 
mance attributes of CD technology. CD 
readers have poor random-access per- 
formance (10 to 20 times slower than hard 
disks) and slower transfer rates (several 
times slower than hard disks). These char- 
acteristics may require redesigning a 
retrieval application, for example, for use 
on CD-R. 

After designing the volume, you usu- 
ally must stage the data files to local 
storage devices. À good network infra- 
structure—one with lots of space on your 
server—will simplify this process. An 
external hard drive is the second-best 
alternative for transferring large quanti- 
ties of data between machines. The use 


CD It for Yourself 


of ZIP drives, Bernoulli or Syquest car- 
tridges, quarter-inch cartridges (QICs), 
digital audiotape (DAT), or Exabyte tape 
introduces additional complications. 
The next step is premastering. It 
includes selecting a volume structure for 
the disc, selecting the directoriesand files 


tering software will scan the source direc- 
tories and report any inconsistencies. 
These inconsistencies usually relate to file 
naming or missing or damaged files. 
The premastering software then reads 
the data files and writes an image file, 
which is essentially a copy of the entire 


JVC's Personal RomMaker internal CD-R drive records 
and plays CDs at speeds of up to 4X. 


to include (generally a point-and-click 
operation with modern premastering 
software), and specifying certain attri- 
butes for files (hidden files, use of ISO- 
9660-compliant filenames, and the posi- 
tioning fileson the output volume). After 
specifying this information, the premas- 


H ow good аге CD Recordable (CD-R) discs—with their pseudo-pits-compared with 


genuine injection-molded CD-ROMs? NASA's Planetary Data System at the Jet Propul- 
sion Laboratory conducted a major government evaluation of CD-R in 1993 to determine 
its characteristics as an archival medium. This involved recording 300 pieces of media 
from nine vendors on different recorders at different recording speeds, Three government 
agencies tested these discs on different test devices. The results proved that CD-Ris a 
robust medium. Every byte on every disc was recoverable, despite some discs having 
extremely high error rates due to an incompatibility between recorders and medium types. 

This incompatibility involves the use of two dyes in the industry (cyanine and phtha- 
locyanine). Cyanine is more sensitive to light and records better under marginal record- 
ing situations. Phthalocyanine is less sensitive and requires a higher-powerlaserto record 
properly. Because higher recording speeds require higher power, the medium's dye type 
must match the recording speed. Newer recorders can use different recording power to 
handle either cyanine or phthalocyanine media. 

There are still some mysteries about the interactions between CD-R and CD readers, 
but at least two issues are involved. CD-R generally has a lower reflectivity (signal strength) 
than CD-ROM, and the push-pull (a measure of the tracking signal) is near or above the 
upper limit specified for CD-ROM discs. Thus, the CD reader has a weaker signal and 
more difficult tracking requirements when reading CD-R discs. A marginal CD reader will 
encounter errors on marginally recorded CD-R media. 
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CD volume. Some packages let you use 
the image file as a simulated CD for test- 
ing. Although this option may seem 
attractive, it is becoming less useful as the 
price of CD-R continues to fall. 

The final step in the production pro- 
cess is cutting the disc. This step places 
the greatest demand on the host com- 
puter. The recording system must sustain 
the transfer rate (150 KBps for 1X, 300 
KBps for 2X, 600 KBps for 4X, or 900 KBps 
for 6X) for the entire recording session. 
This requirement arises because the CIRC 
error correction spreads adjacent data 
across blocks recorded on the CD, so 
there is no way to pause and resume a ses- 
sion. Thermal recalibration in older hard 
disk models has been the source of many 
CD-R recording failures. Unfortunately, 
SCSI device contention can also slow the 
throughput below the minimum. Most 
premastering packages can test the 
throughput rateand warn of problems or 
automatically cycle to a lower recording 
rate if necessary. 

The post-final step is testing the result- 
ing CD-R. You must have a test plan in 
place to verify CD-R contents routinely. 
Test methodsinclude a checksum scheme 
on the data files, performing a byte-by- 
byte comparison ofthe source data to the 
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They will lose presentations and 
reports to a computer crash. 


They will blame their 
software or hardware 
when a power problem 
is really responsible. 


Power problems can also 
cause network and hard drive 
crashes, read/write errors, cor- 
ruption or loss of data, faulty 
data transmissions, system 
lockups, premature failure of 
components and much more. 


Best Power products are your 
answer. They clean up dirty 
power, which can reduce your 
computer problems by up to 
80%.* They also provide 
backup power to shutdown 
gracefully in a blackout. 


And now, all Best Power 
Single-Phase UPSs come 
with free software, provid- 
ing power monitoring and 
automatic unattended shut- 
down for your system. 


Visit us at COMDEX/Spring, Booth 1215 


©1996, Best Power, a unit of General Signal. 


Don’t take unnecessary risks. 
Call Best Power for your 
power protection answers. 


1-800-469-4842 


Ask for operator 253 


e-mail: info@bestpower.com 
Internet: http://www.bestpower.com 
24-hour FAX information line at 
800-487-6813. 


* A five-year power quality study conducted by 
Best Power's National Power Laboratory showed 
that the number of calls for computer service 
dropped 82% after installation of a UPS. 
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CD-R, or using a commercially available 
testing program. 

Several test devices will perform de- 
tailed evaluations of the physical param- 
eters of a CD-R or CD-ROM. These 
include the CD-CATs SA-3 (Audio Devel- 
opment), the CD-Analyzer (CD Associ- 
ates), and the Clover Systems tester. 
These devices are expensive ($5000 to 
$120,000) and require complicated cali- 
bration procedures to work effectively. 
NASA's Planetary Data System has had 
only moderate success in using these 
devices to evaluate CD-R quality. 


CD-ROM Recording Studio 


That's the process. Now to get your 
equipment. The first critical decision in 
setting up a CD recording system is deter- 
mining the host computer. If you need 
special disc types (e.g., hybrid Mac or 
Unix-compatible Rock Ridge discs), 
you'll want a recording system for that 
platform. Otherwise, premastering soft- 
ware on any platform will produce fully 
compatible ISO-9660 discs. 

The second issue is how portable you 
want your recording setup to be. Will you 
do all your recording on a dedicated 
machine, or will you move the recorder 
to different machines? In the latter case, 
a combined unit like the JVC Personal 
RomMaker (which includes a power sup- 
ply, hard drive, and recorder) will work 
best. (The Data Distribution Lab at the 
Jet Propulsion Laboratory uses five or six 
Macs for developing multimedia pre- 
sentations, and the single JVC Personal 
RomMaker moves between systems as 
needed.) Unfortunately, this portability 
does not work across OSes. 

If your choice isto dedicate a machine 
to the task, that machine will need at least 
a 25-MHz 486 CPU, 8 MB (or more) of 
RAM, and a dedicated (or limited-use) 
SCSI connection. It should have at least 
two hard drives. One drive will need to 
beatleast 1 GB, and the other atleast 650 
MB. The first drive (collection disk) will 
contain the system software, applica- 
tions, and 650 MB of free space for col- 
lecting data files. The second drive will 
store the CD-R image file before record- 
ing the image file on the CD-R disc. 

The first drive may not be necessary if 
other peripherals (e.g., ZIP drives, DAT 
drives, or network devices) will hold all 
the input files. Most premastering soft- 
ware will let you select files from any 
input device, but the premastering pro- 


108 BYTE JUNE 1996 


CD It for Yourself 


cess itself is then subject to many more 
uncertainties. Similarly, you can forgo the 
second drive if the premastering software 
can write to the CD recorder directly 
without producing an image file. Again, 
this architecture introduces many more 
pitfalls and requires high-performance 
hardware on the host. 


if you will routinely need multiple copies 
of each volume, a 4X or 6X recorder 
will pay for itself in a short time. In short, 
itis usually worth it to get a fast system to 
premaster your discs. 

Dozens of recorders are on the market. 
At the low end, 1X or 2X consumer 
recorders from Pinnacle Micro and 


D Recordable (CD-R) technology has emerged at the right time to help solve many of 
NASA's data-storage problems. For example, the Magellan missionto Venus produced 
more than 100 CD-ROMs of now-well-known mosaicked images. That mission also gen- 


erated tens of thousands of 9-track data tapes that NASA must preserve for future | pro- | 


cessing. The cost of storing and maintaining the tapes per Government Accounting Office 
specifications is about $140,000 per year. 


To avoid this huge maintenance cost, the Data Distribution Lab (DDL) at the Jet | 


Propulsion Laboratory developed a high-speed tape-conversion system to transfer the 
data to CD-R. The figure below shows the Automated Tape-Conversion System (ATCS). 


It consists of three VAXstation minicomputers, four 9-tracktape drives, 20 GB of hard disk — 


space, and a CD recorder. 
Two of the minicomputers host two tape drives each and transfer data from tapes to 


staging disks. In a 6-hour period, they can process 50 tapes. The third minicomputer — 


records CD-Rs fromthe image files that were produced during the previous shift. The sys- 
tem runs unattended for 4 hours while it premasters the accumulated data into 10 image 
files that will record onto CD-R discs on the next shift. During the next shift, 50 more 
tapes are processed, and simultaneously the 10 image files record onto CD-R, 


Staffed bytwo part-time students, the ATCS converted aterabyte of d igital data (t 2,000. | 


tapes, with a physical storage volume of 1200 cubic feet) to 1800 CD-Rs (5 cubic feet) 


at a cost of less than $20 per tape. DDL expects that CD-R will continue to beani impor- 
tant archiving medium for the rest of the decade. 
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NASA's tape-to-CD transfer process. 


Be aware that the host computer’s per- 
formance may limit your selection of a 
recorder. A slower machine may support 
a 1X or 2X recorder, but nothing faster. 

The volume of discs to produce is also 
an issue. If producing individual discs is 
the norm, the recording rate is not an 
issue, because the setup and premaster- 
ing overhead will consume most of the 
time for producing each disc. However, 
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Hewlett-Packard sell for street prices of 
less than $1000. In the middle are Sony 
and Philips, with 2X recorders at around 
$2000. At the high end are Yamaha, Pio- 
neer, and Eastman Kodak, with 4X and 
6X recorders starting at $4000. For auto- 
mated recording, Eastman Kodak sells a 
Disc Transporter that automatically loads 
up to 75 discs. Pioneer and NSM juke- 
boxes support internal recorders, but at 
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The ZyXEL Elite 28641 —Your 
All-in-One NETworking Solution 


Systems Administrators love the 
Elite 28641 because it simplifies the way 
they manage their remote sites. Telecom- 
muters love it because it's packed with 
everything they need to run a complete 
remote office. 


ISDN and V.34 in a Single Device 


Blaze through the net at ISDN 
speeds — transter large files, download 
graphics and sound. Access all the 
power of ISDN while maintaining 
connections with remote analog devices 
over ISDN. V.42bis data compression 
over ISDN allows for increased through- 
put up to 460.8Kbps. 


Stand-Alone Fax 


Your Elite 2864I parallel port routes 
incoming faxes directly to your printer — 
no user and PC intervention needed. 


Interactive Voice Mail 


With реши software, the 
Elite 28641 allows for call logging, auto- 
dialing and paging. Voice features 
include voice commands, compression 
schemes and DTMF tone detection. 
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Your Data Is Safe 


Protect your crucial data with security 
features such as Data Encryption! with 
X.75 and Password Protection with Call 
Back capability. 


Anytime, Anywhere 

Connect to your ISP via the async- 
to-sync PPP feature. V.120, V.110 and 
X.75 SLP Rate Adaption expands the 
range of devices you can connect to 
worldwide. Elite 28641 supports all 
popular switches including AT&T SESS, 
Northern Telecom DMS-100, Siemens 
EWSD, National ISDN-1, and Euro-ISDN: 


Call Now 


Why wait? Find out how this 
little White Box will simplify the way 
you manage your remote sites. 


800-255-4101 
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4920 E. La Palma Avenue, Anaheim, CA 92807 
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*ZyXEL's Embedded Protocol Analyzer (EPA) lets 
you monitor the ISDN switch and diagnose incor- 
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a substantial cost ($20,000 to $40,000). 
Premastering programs are available 
from a number of vendors. Meridian 
Data, Corel, Incat Systems, and Pinna- 
cle Micro provide software for PCs. JVC 
Information Products and Optical Media 
International provide software for Macs 
and PCs. Young Minds, Creative Digital 
Research, Smart Storage, and Soliton 
Computing provide software for Unix 
workstations and PCs. Elektroson’s GEAR 
is available on many platforms and claims 
to support all recorders and formats. 
Most recorders sold today bundle ade- 
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quate premastering software, or you 
can buy the software separately for sev- 
eral hundred dollars. CD-ROM Profes- 
sional magazine is a good resource for 
determining the capabilities of packages. 


New Discs, Old Readers? 


The next logical extension to CD-R is 
CD Erasable (CD-E). It will use a phase- 
change technology for overwriting. 
Whereas CD-R mainly targets file ex- 
change and archiving, CD-E will compete 
head-on with hard disk and magneto- 
optical (MO) systems. Furthermore, 
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HUMAN ORIENTED 
PROGRAMMING ENVIRONMENT 


No Programmer is an Island. 
Get your entire team pulling 
together with HOPE, the 
revolutionary team programming 
environment for Java and С/С++. 
Traditional IDE and SCM systems 
treat code as little more than 
dressed-up text files. HOPE 
manages code as a collection of 
fine-grained "particles" methods, 
functions, classes, etc.— stored as 
distinct objects i in its re diia 
globally accessible to all. Each 
team member knows where all 
the others stand — in real-time. 
So there's always an answer to 
who does what, where and when. 


Don't Lock Up Your 
Teammates. 

HOPE's iia me 
programming will end your 
team's tug-ol-war over code. 
Traditional editors and version 
managers resort to file-locking as 
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Experience Team Programming With 


a crude safeguard against 
conflicts, HOPE locks only 
specific particles, leaving adjacent 
variables and functions free. And 
it locks only on demand, so 
particles don't need to be locked 
in advance, only when they're 
being modified. 


Merging Shouldn't Be Painful. 
Reconciling code modules is a 
project manager’s nightmare. 
HOPE is a dream come true, 
merging program versions, 
identifying their logical differences 
and indicating where conflicts 
exist. Fine-grained particles mean 
fewer conflicts and easy, interactive 
resolution. And nothing is lost 
during merges, since every logical 
change is saved, HOPE’s Automatic 
VCS comes with full rollback, so 
you can instantly recall each and 
every program state. 


SCM Becomes a 

Living Process. 

HOPE redefines a “process” as 

a set of changes that each 
rogrammer applies to a 

baile version of the code. 

This enables easy monitoring 

and scheduling of project time, 


tasks and resources. HOPE 
provides a robust and dynamic 
change management system. 


Go Ahead, Integrate 

and Innovate. 

HOPE's Object Oriented editor, 
browsers and Smart Parser integrate 
seamlessly with your existing code, 
compilers, class libraries an other 
tools. Pull your Team Programming 
back д а with HOPE. 


Call today or visit our Web site 
to get your FREE 


p Р НОРЕ m | 
4 "java & C/C++ | 
Beta Pack! i 


http://www.aks.com 


ALADDIN 


SOFTWARE ENGINEERING LTD 


Circle112 on Inquiry Card (RESELLERS: 113). 


CD-E drives will support existing CD- 
ROMS, read and write CD-Rs, and write, 
read, and rewrite CD-Es. 

Industry negotiations over the new dig- 
ital videodisc (DVD) format have gener- 
ated a great deal of publicity. The agreed- 
on standard format will provide both 
video distribution and digital storage. 
The video format will use the MPEG-2 
video-encoding scheme with digital sur- 
round sound. The disc will have the same 
physical characteristics as CD-ROM and 
CD-R, with a diameter of 120 mm, Con- 
stant Linear Velocity (CLV) sector layout, 
and Reed-Solomon error correction. 
Higher laser power will allow a shorter 
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here are many schemes for extend- - | 
ing CD Recordable (CD- -R) . Sony | 
 CDRFS treats CD-Rlike a flopp diskfor 
| formatting and operations; thus, it allows 
` fast access, addition and update, multi- | 
tasking, and fixed-packet recording. The - 
packet size is smaller than the і buffer - 
capacity of the CD-R drive, so there is no. 
` chance of abuffer underrun error that pro- 
duces a ruined disc. | 
incat Systems’ FlexCD supports. vari- | 
able-packet recording, compatibility - | 
with |SO-9660, and effi cient №ассеѕѕ а 
recording. HP/Philips supports U Univ Ms | 
Data Format (UDF), a subset of SO- 
13346: a volume and file structure e of 
write-once and rewritable | media t a using 
nonsequential recording for int | 
| interchange. Kodak Photo CD supports | | 
. only multisession and basically re requires 
` writing multiple ISO-9660. structures, _ 
where the last-written structure contains | 
the updated file system for all sessionson 
the disc. А 
The industry is working through the — 
Optical Storage Technology Association - | 
(OSTA) to comeup with asingle standard | 
from the competing specific ications The 
goalisa single standard that supports іеа- | 
tures of information interchange: from ISO- 
13490 and easy migration to to CD. Eras. Jl 
` able (CD-E) by the end of the year. M at | 
standard will provide increased | per or- 
mance through packet recording andan. 1 
indexed directory tree, and Ireducingt buffer 
_ underrun. Users may wish to avoid ven” 
dor-specific implementations of multi- 
session and packet-recording solutions, 
orfacenonsupported disc formats in com- 
 ingyears. — | | 
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from the office when an out- 
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shutdown software is the 
answer. In a power emer- 
gency, it can page or 


Best answers 


tes 


for a sandwich 


a blackout eats 


your 


network for lunch! 


e-mail you, notify users of 
impending shutdown, close 
your system properly and 
allow remote monitoring. 


Plus, it’s completely free. 
Many UPS makers will tell 
you their software’s free 
and just raise their prices. 
But Best Power bundles free 
software on CD-ROM with 
every Single-Phase UPS, or 
you can download it from 
the Internet. 


Visit us at COMDEX/Spring, Booth 1215 


©1996, Best Power, a unit of General Signal. 


So don’t pay more. Get more. 
Call Best Power for your 
power protection answers. 


1-800-469-4842 


Ask for operator 254 


e-mail: info@bestpower.com 
Internet: http://www.bestpower.com 
24-hour FAX information line at 
800-487-6813. 


a. Best 


Power 
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Fortress® Uninterruptible Power Systems 
(Includes Free Software) 


The Answer in Power Protection 


pit length and track pitch (0.74 micron). 
Four configurations will provide from 4.7 
to 17 GB capacity, using multiple layers 
and double-sided discs. 

These new discs will require new read- 
ers. However, the new readers will be 
backward-compatible with CD-ROMs. 
There is still some question about com- 
patibility with CD-R media. Plans also 
include a Super Density Recordable 
(SD-R) disc that will store 3.8 GB single- 


CD It for Yourself 


sided and 7.6 GB on a double-sided disc. 

Whilethese new technologies promise 
enormous savings in storage cost and a 
new generation of high-quality multi- 
media products, they are still a few years 
away from the consumer market. Mean- 
while, market projections show the cost 
of CD-R recorders dropping to $300, and 
the cost of CD-R media to $2 per disc, by 
1998. This will allow the technology to 
compete with magnetic tape systems as 


a primary backup device. The boom in 
CD-ROM reader sales and increased com- 
petition inthe CD-R recorder industry are 
bringing prices to a level where a small 
organization or even an individual can 
take advantage of the benefits of, yes, 
recording CD-ROMs. E 


Jason J. Hyon is a project leader at the Jet 
Propulsion Laboratory in Pasadena, Califor- 
nia. You can contact him on the Internet at 
jason.j.hyon@jpl.nasa.gov. Michael D. Mar- 
tin isa member of the technical staff at the Jet 
Propulsion Laboratory. He is the project engi- 
neer of NASA's Planetary Data System and task 
manager for the Data Distribution Lab. 


Gain Access to the 
„World of Smartcards _ 
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° Aladdin Smartcard бүйүр 


In an increasingly wired world, thousands of profitable smartcard applications 
are just waiting to be developed.., in education, telecommunications, healthcare, 
banking, security. You name it. By personalizing and securing data, smartcards 
satisfy a real need of the Information Age. 


To seize this opportunity and create successful smartcard applications, all you need is 
ASE™ — The Aladdin Smartcard Environment. ASE is an integrated development environment 
that gives software developers an efficient, flexible and secure tool for making the most of this 
new business opportunity, 


The ASE system includes ASESo/?, a library of software interfaces and utilities; ASEDrive, a versatile 
read/write smartcard drive unit; and ASECards, personalized smartcards of various types. 


ASE offers ease-of-use and a short learning curve, with standards-compliant support for a wide range of smartcards, 
And ASE incorporates advanced security features, including digital signature, authentication, and other public 
key cryptographic functions. 


ASE Development Kits — as well as stand-alone ASEDrives and customized ASECards — are now available. 


Aladdin, a world leader in software security, has more than 10 years of experience in providing advanced solutions 
for application developers, in the fields of security applications, system integration, and development tools. 
For more information about ASE — your key to the world of smartcards — call 1-800-223-4277 today. 


http://www.aks.com 
Aladdin Software Sacurity Ine. Tel: (800) 223 4277, 212-564 5678, Ғах 212-564 3377, E-mail: sales@hasp.com e zou 
Aladdin Knowledge Systems Lid. Tel: 972-3-537 5795, Fax: 972-3-537 5796, E-mail: sales@aks.com 


Aladdin Knowledge Systems UK Ltd. Tek 01753622266, Fax: 01753-622262, E-mal: sales@akdn.co,uk X À L AD D | N 


YEARS The Professional's Choice 


NORTH AMERICA 
INTL OFFICE 
UNITED KINGDOM 


Call for details of your local distributor! 
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WHERE TO FIND 


Audio NSM Jukebox 
Development Bensenville, IL 
West Des Moines, 1А (708) 860-5100 
(515) 221-1333 fax: (708) 860-5144 
fax; (515) 221-1365 
Optical Media 
CD Associates international 
Irvine, CA Los Gatos, CA 
(714) 733-8580 (800) 347-2664 
fax: (714) 453-0868 fax: (408) 376-3519 
Clover Systems Philips Electronics 
Laguna Beach, CA San Jose, CA . 
(714) 499-9566 (800) 235-7373 
fax: (714) 499-4844 (408) 453-5129 
fax: (408) 453-0680 
Corel 
Ottawa, Ontario, Pinnacle Micro 
Canada Irvine, CA 
(800) 394-3729 (800) 553-7070 
fax: (613) 761-9176 (714) 727-3300 
k fax: (714) 727-1913 
Creative Digital 
Research Pioneer New 
San Jose, CA Media 
(408) 255-0999 Technologies 
fax: (408) 255-1011 Long Beach, CA 
(800) 444-6784 
Eastman Kodak 
Rochester, NY Smart Storage 
(800) 235-6325 Los Gatos, CA 
(508) 623-3300 
Elektroson fax: (508) 623-3310 
Bala Cynwyd, PA 
(610) 617-0850 Soliton Computing 
Redlands, CA 
Hewlett-Packard (909) 307-3377 
Palo Alto, CA fax: (909) 307-3379 


(800) 810-0134 


(970) 635-1500 Sony Electronics 
San Jose, CA 

Incat Systems (B00) 352-7669 

Campbell, CA (408) 432-1600 

(800) 774-6228 

fax: (408) 379-2409 Yamaha Systems 
: Technology 

JVC Information San Jose, CA 

Products (800) 543-7457 

Irvine, CA (408) 467-2300 

(714) 261-1292 fax: (408) 437-8791 

fax: (714) 261-9690 

4 Young Minds 

Meridian Data Redlands, CA 

Scotts Valley, CA (800) 964-4964 

(800) 767-2537 


(408) 438-3100 
fax: (408) 438-6818 


STORAGE œ 


© Ultra-wide or fibre chonnel host 
connect—40/ 1 00Mbps 


5 Utro Wide 40Mbps 
drive chonnels 


e Dual “active-active” redundant 
contoller options 

e [lira wide SCS! backplane 
orchitecture 

© Tower or rockmount 
configurations availoble 


ULTRA-WIDE RAID 5 


e Modular upgrade path from 
1268 to 54068 


e 4GB or 968 ultta-wide 
disk technology 


e Redundant fans ond power 
supplies, oll customer replaceable 

Status display panel identifies 
component foilure 


DISK ARRAYS 


18 Drive 


e All systems have removable drives 
e 268, 468, 968 drive technology 


7 Drive 


Rackmount 


e Redundant power supplies 


e RAID 5 option available 


TAPE SOLUTIONS 


Terabyte DLT Library 


From a 26B DAT subsystem to o terabyte 


DLT tope library, we have a tape solution to 


meet your needs. 


RAID e SERVERS 


BUILT TOORDER 


CUSTOMIZED STORAGE SOLUTIONS FOR 


ANY OPERATING SYSTEM ON ANY PLATFORM 


Responding to the need for enterprise wide storage 
solutions is essential in today’s business world. We 
offer storage solutions from small to large—solutions 
that will grow with your business and data require- 
ments. Our products can address any range from a 


2GB subsytem to a customized terabyte disk array. 


All SAG subsystems are platform independent and 
offer the latest disk technology in modular fashion. 
If you are running a network or UNIX server, or are 
considering downsizing from a mainframe or con- 
solidating to a data form, we can provide you with 
a customized storage solution to handle your imme- 


diate needs and to position you for growth. 


LET OUR RAID EXPERTS CUSTOMIZE 
A SOLUTION FOR YOU 


Today, making a decision to implement RAID can be 
an important and difficult one. Our technical sales 
reps will work with you to determine which RAID 
solution is best for your environment. We carry a 
wide variety of RAID products to address your con- 
cerns about data integrity, flexibility, redundancy, 


price, and performance. 


Customized features include multiple host support, 
single point of failure protection, caching technology, 
and redundant, hot-swappable power supplies and 
controllers. Regardless of your network topology or 
operating system, SAG can ensure that you choose 


the right RAID solution. 
SAG 
ELECTRONICS 
1.800.989.3475 


AX 508-689-0189 
Web Address http;//sagelec.com 
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i2 Ink-Jet Printers 
for Quality Color 


nk-jet technology has come 
a long way since its prehis- 
toricera of ho-hum, low-cost 
black-text printing. A new 
crop of color ink-jet printers has sprung 
up that are still affordable enough that 
everyonecan produce high-quality docu- 
ments. We tested 12 color ink-jet printers 
from the market leaders—Apple, Canon, 
Epson, Hewlett-Packard, Lexmark, and 
Okidata—that can color your world 
without breaking your bank. 

Forthisroundup, we compare ink-jets 
that are a microcosm of the small office/ 
home office (SOHO) market and break 
down our analysis to three categories— 
best overall, high quality, and low cost— 
to help find the printer that's best for your 
needs. We have lower-cost ink-jets that 
range in price from $300 to $400 and 
higher-priced ones from $600 on up that 
provide vivid color output. 

A whole new animal in the ink-jet mar- 
ket is our best-overall winner, the 
Hewlett-Packard DeskJet 1600CM 
($2479 as tested). It has laser-like perfor- 
mance, and you can network this big ink- 
jet to give workgroups access to color 
printing. The Epson Stylus Pro ($799) 
wins in our print-output quality tests 
because of its high-definition 720- by 720- 
dots per inch (dpi) output. And the Canon 
BJC-4100 and Lexmark Color JetPrinter 
2070 tie in the low-cost category. 

To evaluate these printers, we ran 
performance tests that measure how each 
model prints different kinds of docu- 
ments—some filled with basic ASCII 
text and others with complex bit-mapped 
images. We realize that performance isn’t 
as high a priority when printing graph- 


114 BYTE JUNE 1996 


ics-filled pages and color documents, so 
we included output quality as part of 
our tests. We also considered how easy it 
is to set up and use the printers and 
checked that they all have the features 
you'll need. 


Stiff Competition 

The first ink-jets on the market were 
monochrome-only printers designed to 
be affordable but low-end devices for 
home use only. Since then, faster print 
speeds and near-typeset-quality output 
have made ink-jets more competitive 
with laser printers as office machines. 


3AMESSBEST 


INK-JET PRINTERS 


Desk. at 1600CM 
| e | Ке performance and 


Нар |. ш Lak 4). "Urt ius PT AO CA poe] 
quality color output that s hard to beat. 


The one edge that ink-jets have over 
lasers is they make color printing afford- 
able. The first color ink-jets, however, 
were a hassle to use because you had to 
swap the black cartridge with a color car- 
tridge to print color documents. Most 
of today’s color ink-jets have dual-car- 
tridge configurations, and they can auto- 
matically switch to black ink or color car- 
tridges to fit the requested print job. One 
caveat: The single multicolor cartridges 
can run out of ink fast, and they cost 
about $35 a pop to replace. On average, 
it costs between 3 and 5 cents per page to 
print monochrome text, and color pages 
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Choose from among the dozen 
ink-jeta we tested рот abordable, 


high-quality output. 


By Jim Kane and Dorothy Hudson 


can cost between 10 and 40 cents a page. 

Even though affordable color-printing 
capability is the strong suit of ink-jets, 
speed has always been their Achilles' heel. 
Lasers are faster, and the ink-jet printers 
we tested have vendor-specified print 
speeds of 3 to 10 pages per minute in 
black-text mode. We discovered that the 
PC-based printers have an average com- 
bined print speed of 1.9 ppm at their stan- 
dard-resolution setting when processing 
the ASCII text, bit-mapped images, and 
various fonts in our test pages. At 4.9 
ppm, the HP DeskJet 1600CM is in a 
class by itself. Color printing, however, 
generally takes much longer, depending 
on how many colors are being applied 
to the print job. 


High on Quality 

Not everyone is concerned with print 
speed. If you spend hours in a desktop- 
publishing application, you want to make 
sure your output is right on the mark. We 
find that the printers with the highest print 
resolutions are best for black-only text. 
The maximum monochrome resolutions 
range from 600 by 300 dpi to 720 by 720 
dpi (see the features chart on page 122). 
In reality, it is hard to tell the difference 
between resolutions when looking at text 
on a piece of paper. You should save high- 
resolution settings for when you're pro- 
ducing newsletters and other documents 
that have graphics or art. 

Printers with the bestcolor quality, like 
Epson's Stylus Pro, HP’s DeskJet 
1600CM, Lexmark's Color JetPrinter 
2070 ($399), and Apple'sStyleWriter 2500 
($379), come closest to producing the 
realism of a photograph. Color quality 


ILLUSTRATION: SANDERS / TIKKANEN DESIGN & ILLUSTRATION © 1996 
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doesn’t rely on high resolutions as much 
as it does on the printer drivers and the 
color management programs provided 
with the printers. 

We tested the printers on vendor-sup- 
plied glossy paper; the quality is much 
better than on plain paper but not up to 
grade with that of more expensive dye- 
sublimation printers. The output results 
of our subjective color-quality test range 
from tight colors to washed-out colors 
with banding. If you want deeply satu- 
rated colors, we recommend that you buy 
only those printers that have scored high- 
est in our quality ratings. 


# INK CARTRIDGES 
P ш Most ink-jet printers have two 
cartridges: one for black text 
and one for color. Some print- 
ers (e.g., the Canon BJC- 
4100) have four separate car- 
iridges for cyan, magenta, 
yellow, and biack. 


e» INDICATOR LIGHTS 
p Flashing indicator lights give 
you on-line status, such as 
when there is a paper jam, if 
the power is on, if a print job is 
being processed, or if you 
need to install a new pnnt 
cartridge. 


aam PAPER INPUT TRAYS 
The ink-jet printers we tested 
typically have rear-entry paper- 
input trays that hold about 100 
sheets of paper. Most can 
handle envelopes and labels. 


= INTERFACES 


Most ink-jet printers have just 


a parailel interface for direct connection to your PC. Hewlett- 


Packard's DeskJet B50C and DeskJet 1600CM support 


workgroup environments and can attach to a network 


through optional HP JetDirect Print Server interface cards. 


Two Printers to Go 


Canon's BJC-70 ($399) and Apple's 
StyleWriter 2200 ($419) are portable 
units. They weigh only about 3 pounds 
each, buttheir portability doesn't hinder 
their performance and quality when com- 
pared to some of the bigger desktop units. 
The BJC-70 offers 720- by 360-dpi high- 
resolution printing. Its performance is 
adequate with its vendor-specified 3-ppm 
print engine when outputting black text 
in draft mode. You can even print T-shirt 
transfers on this tiny printer. Apple's 
Mac-based Style Writer 2200 has a faster 


print engine (5 ppm) than that of the 
BJC-70, and it actually does better than 
Apple's StyleWriter 2500 ($379) desktop 
printer in our black-text performance 
benchmarks. The performance of the 
StyleWriter 2200, however, flip-flops 
with that of the StyleWriter 2500 when it 
comes to high-resolution printing. 


Contributors 

Jim Kane, Project Manager/NSTL 
Dorothy Hudson, Project Manager/NSTL 
John McDonough, Technical Writer/NSTL 
Maggi Bender, Technical Analyst/NSTL 
Susan Colwell, Technical Editor/BYTE 
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icking the right color ink-jet 
printer depends on the per- 
son who’s picking the print- 
er. If you want quick speeds 
and feeds, then the Hewlett-Packard 
printers with faster engines and big mem- 
ory buffers are your ticket. If you require 
exquisite image quality, then the 720- 
dpi printers and the ink-jets with lush 
color output are the way to go. There are 
also some excellent lower-cost printers 
for thrifty SOHO users and several print- 
ers for Apple users. 


Best Overall 


We awarded the best-overall printer 
laurels to Hewlett-Packard's Desk]et 
1600CM ($2479) because it is by far the 
fastest ink-jet at pushing paper into the 
output tray (see the lab results on page 
117). HP's DeskJet 850C is second best in 
performance. At $618, the DeskJet 850C 
is much easier on the wallet than the 
network-ready DeskJet 1600CM; it is 
more of a traditional ink-jet than its big 
brother because it has just a parallel port 
for direct connection to a desktop system. 
The 850C has 1 MB of buffer memory. 
Black-text print speed is 6 ppm, and color 
print speed is 1 ppm at its highest (600- 
dpi) resolution, according to vendor 
specifications. HP provides an excellent 


BEST OVERALL 
Hewlett-Packard's 
DeskJet 1600CM 
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HIGH QUALITY 


Epson Stylus Pro 


user's manual with the 850C, and its soft- 
ware-based control panel makes printer 
management easy. The two HP ink-jets 
also performed better than the others 
when hooked up to Apple's Quadra 640 
AV for our Macintosh tests. 

The EpsonStylus Pro ($799) is number 
one in our black-text and color-quality 
tests. It provides excellent overall value 
and has good performance (1.8 ppm) 
when set at its lowest print density of 180 
by 180 dpi. You see the performance hit, 
however, when going from the Stylus 
Pro's low-resolution draft mode to its 
intense 720-dpi high-resolution mode. At 
the higher resolution, you get output at 
only 0.3 ppm. 

The Canon BJC-610 ($599) also de- 
serves mention. This 720- by 720-dpi 
printer puts out sharp, high-quality docu- 
ments. The BJC-610 has decent perfor- 
mance, and our test team preferred the 
control panel located on the printer 
rather than the software-based control 
panel that most of the ink-jet devices use. 


High Quality 

Epson’s Stylus Pro is our top pick for pro- 
ducing high-quality brochures and pro- 
fessional-looking reports. It also has the 
highest usability rating of all the printers 
due to its easy-to-understand status 
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These output samples are part of a series of complex graphics that 
we use to subjectively judge color quality. 


indicators, its easy-to-install ink car- 
tridges, and its above-average user’s man- 
ual. Not far behind is Canon’s BJC-610 
and HP’s two high-performance ink- 
jets—the 1600CM and DeskJet 850C. 
They both offer excellent speed and qual- 
ity output. Apple’s Style Writer 2500 
($379) had the fifth-best rating in our sub- 
jective color test. 


Low Cost 


One of the best features about ink-jets is 
that they are inexpensive. Of the 12 print- 
ers we tested, five cost less than $400, 
making them affordable for most people. 
The Lexmark Color JetPrinter 2070 
($399) has one of the best scores in our 
subjective color tests, where we compare 
documents that contain complex graph- 
ics. The Canon BJC-4100 and the portable 

BJC-70 scrape the $400 limbo pole at $399 

each. The Canon printers have excellent 

software utilities, and among the low-cost 

models we tested, they are the easiest ones 

to set up and use. 

At about $282, Lexmark’s Color Jet- 
Printer 1020 is the lowest-priced unit we 
tested. Its specifications are typical of 
low-cost ink-jets: 600- by 300-dpi edge 
sharpness and 3-ppm print speed for 
black text. The Lexmark is a good mate. 
for a student’s home system. 


| Ar LOW COST 
Lexmark Color 
JetPrinter 2070 


Canon BJC-4100 
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BEST OVERALL 

Hewlett-Packard DeskJet i600CM 

Anetwork-ready printer primed for small workgroups, 

the HP DeskJet is blazingly fast in our performance bench- 
marks. It offers 6 MB of memory (with support for up to 

70 MB of RAM), has a vendor-specified 9-ppm print engine, 
and support for DOS, Windows, and Mac environments. P ud 
To justify its $2479 price tag, it’s best wired to an Ethernet or E ا‎ e ж: 
LocalTalk network with НР” JetDirect Print Server card. — 


PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE QUALITY USABILITY FEATURES OVERALL VALUE 
HP DeskJet 1600CM $2479 kk kkk ЖҰЖ ЖҰЖ Ж кў kkk kek Ж 
Epson Stylus Pro $799 kee kkk kkk ЖЖЖЖЖ kkk **** ЖЖЖЖ 
НР DeskJet 850C $618 kkk ЖЖЖЖ kkk ЖЖЖЖ ЖҰЖ kek kek 
Canon BJC-610 $599 kkk ЖЖЖ kkk LE R$ ЖЖЖЖ kkk kek 


HIGH QUALITY WEIGHTING 
Epson Stylus Pro 

At720- by 720-dpi, the Epson Stylus Pro ($799) scores 
highest in our subjective color-quality tests with its near- 
photographic images. With quality this good, it’s easy to 
ignore its sloth-like high-resolution printing performance. 
In 180-dpi black-text draft mode, however, its performance 
is decent. It also has the best usability rating due to its easy- 
to-install ink cartridges and user-friendly manual and 
control panel. 


Performance 


PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE QUALITY USABILITY FEATURES OVERALL VALUE 
Epson Stylus Pro $799 LE Se kek kkk 2222 KKK LS s Rl ЖҰЖ 
НР DeskJet 1600CM $2479 КҰЖЖ kkk kk kkk kkk КҰЖЖ LE $$ X cer 
HP DeskJet 850C $618 kkk kkk kkk ЖЖЖЖ kkk kk kk kkk 
Canon BJC-610 $599 kkk kkk Kk kkk ККЖ kkk ЖҰЖ kkk 
Lexmark Color JetPrinter 2070 $399 kkk kk kk ЖЖЖЖ ЖЖЖЖ kkk ЖҰЖ kkk 
WEIGHTING 


LOW COST 

Lexmark Color JetPrinter 2070 and Canon BJC- 4100 
At $399 each, the Lexmark Color JetPrinter 2070 and the 
Canon BJC-4100 take two different routes to affordable 
excellence. In draft mode, the JetPrinter scored an imp- 
ressive 3-ppm performance in our tests. The 720- by 360- 
dpi Canon BJC-4100 is a four-cartridge printer that excels 
in usability and features. 


4 Technology 


PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE QUALITY USABILITY FEATURES OVERALL VALUE 
Lexmark Color JetPrinter 2070 $399 kkk kok kk ЖЖЖЖ kkk kkk yk vk sk ok tae 

Canon BJC-4100 $399 ЖҰЖ kkk kee kkk ЖЖЖЖ КҰЖЖ ЖЖЖ 
Сапоп ВЈС-70 $399 ЖЖЖ kkk kee ЖҰЖ ЖЖЖ kkk kee 
Lexmark Color JetPrinter 1020 $282 ЖҰЖ ЖЖЖ ** ЖҰЖ kik ЖЖЖЖ kkk 
Lexmark WinWriter 150C $349 ЖҰЖ kik ЖЖЖ kkk Áo ЖҰЖ кк) 
kkk Outstanding жж Very Good kkk Good жж Fair * Poor 
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Talk to Me 


f youcan deal with your car telling you 

your “door is ajar,” then you'll love 
Canon’s talking BJC-610. The printer uses 
Microsoft’s Windows Printing System to 
let you know via 11 different WAV audio 
files that you should “add paper to print- 
er” or “replace ink cartridge." The utili- 
ty also worked with the Lexmark and 
Okidata printers we tested. 


= Lexmaik 2070 Contiol Program on LPT1 
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On-Line Printer Status 


he software printer management utili- 

ties for Lexmark's Color JetPrinter 1020 
and 2070, as well as Okidata’s OkiJet 2010, 
popsup and lets you know exactly what's 
happening when a print job is in progress. 
The window displays how much ink is in 
each cartridge, lets you know what page is 
printing (i.e., two of five), and how long 
it will take to print. You can also cancel, 
pause, or reprint the file from within the 


A Whole Lotta Shakin’ 


ou’d better have a sturdy table to sup- 
Ton HP’s DeskJet 1600CM. During 
testing, it shook the banquet-size table it 
was on so much that our testers had to 
move to a different table to jot down 
notes. At25 pounds, the DeskJet 1600CM 
weighs twice as much as most of the print- 
ers, and the force with which its print 
heads whip back and forth may have 
something to do with its outstanding per- 
formance numbers. 
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status window. 


HP’s Copylet Does It All 


ewlett-Packard ((408) 246-4300; (800) 752-0900) had an idea: 

Why not combine its wealth of experience in color ink-jet print- 
ing and digital scanning into one product. HP's brainchild is the 
CopyJet ($2949), a two-in-one ink-jet printer and legal-size color 
copier for small workgroups. We find that the CopyJet handles 
both jobs well enough so that you won't have to shell outthe bucks 
for an expensive color copier and a color ink-jet. 

A 66-pound giant compared to the smaller desktop models, the 
CopyJet falls in between HP's DeskJet 1600CM and the DeskJet 850C 
(second overall) in our performance benchmarks. As for copying 
speed, the CopyJet pumps out 4 copies per minute (cpm) in black- 


A two-in-one printer, the Hewlett-Packard 
CopyJet lets you print and copy documents. 
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text mode and 1 cpm in color mode, according to HP. You can buy a 
network-ready version (the HP CopyJet M) with a JetDirect card so 
that workgroups can share the device. The printer has a 180-sheet, 
front-loading paper-input tray. 

The CopyJet uses the same print engine for both printing and 
copying. Asa printer, the CopyJet receives text, graphics, and images 
as digital objects to be placed on paper. Asa copier, the device uses 
its 8'4- by 14-inch flatbed scanner to digitize the original into a sin- 
gle raster image. You just raise the cover and insert a document on 
the scanner bed to make a copy. The machine has several print 
options on the front panel: photograph, black only, high quality, and 
emphasize light color. There are also color controls, and document 
scaling ranges from 50 percent up to 400 percent. 

HP'stwo-headed device makes 300- by 300-dpi copies and prints 
600- by 300-dpi text documents. Fifth-best among the ink-jets in 
our print-quality tests, the CopyJet does a good job of copying col- 
or documents. We inserted several CD art covers on the scanner, and 
the reproduction on plain paper was almost flawless, if not a little 
too dark. An internal heater dries the ink while printing to help pre- 
vent smudges. 

Color copying and printing isn't cheap with the CopyJet. It has 
four print cartridges (cyan, yellow, magenta, and black) that cost a 
bundle to replace: $135 in retail outlets. You may want to consid- 
er using color sparingly in your documents. It costs only 7 cents а 
page for a document with 15 percent color, while it costs 42 cents 
a copy with 100 percent color, according to HP. 

Circle 1092 on Inquiry Card. 
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TELEform’s easy-to-use interface allows you to utilize 
existing forms or create new ones, in both paper 
and electronic formats. Whether you input forms via 
fax, scanner, Internet, or modem, TELEform offers the 
flexibility you need to automatically capture data into 


leading file formats. ا‎ 
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(OMR), and barcodes 
with the highest level 
of accuracy using its 
powerful, advanced 
Tri-CR® character 
recognition technology. 

Process registration 
forms, sales orders, 
time cards, claims, surveys, and more. TELEform can 
handle your forms processing needs, whether your 
organization processes dozens or thousands of forms. 
Call 800-659-8755 today 
to order or for more 
information. 
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Cardif Software 


| ur test suite lets us evaluate a 
printer’s performance, quality 
of printed output, usability, and 
features. We tested and scored 
each element separately and 
then computed an overall score 
by assigning a weight to each ele- 
ment (see page 117). 

We ran the PC-based tests 
on a Compaq Deskpro 66M 
running MS-DOS 6.22 and | 
Windows 95. Printers with Ж 
Mac ports were tested with AN 
a Quadra 640 AV, running Sii 
System 7.5. We used the Хх S 
print drivers the vendors | JN 
supplied, and we disabled 
print servers, spoolers, ^ : 
and buffers during per- Two of 
formance testing. the samples used 


Our performance tests i" our quality tests. 
measure the speed at which a printer 
can produce six different elements: dense 
text, sparse text, bit-mapped images, 
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Circle 115 on Inquiry Card 
(RESELLERS: 116). 


monochrome graphics, color graphics, 
and a minimum of two fonts. We tested 
each model in two different 
output modes: the next-to- 
lowest and the highest PCL 
resolutions (except for the 
Mac platform) that each 
printer supports. 

We judged printers forthe 
quality of their mono- 
chrome output and also 
: tested how well they could 

print two color pages. The first 
J color page is judged using objec- 
J tive criteria, such as the output's 
] range of hues and the absence of 
Y smearing on fine lines. A group of 
technicians subjectively judges the 
second color page, which contains 
a series of complex graphics. 

Usability scoresare based on such s 
aspects as the ease of installing the ink | ‚с я T i 
media, the intuitiveness of the control re 
panel, the ease of driver installation, EET s 


and the clarity and usefulness of the pro- 
vided manuals. For features, we weight 
and score the important characteristics 
that we believe a color ink-jet printer 
should have. 

These Quality, Usability, Features, and 
Value scores form the basis for the Imple- 
mentation score. A separate Technology 
rating scores each printer according to the 
newness and importance of its technolo- 
gy. We then combine the Technology, 
Implementation, and Performance ratings 
to come up with an Overall rating. 
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A Message to Our Subscribers 


From time to time we make the BYTE subscriber list 
available to other companies whose products or services 
would be of interest to our readers. We take great care 
to screen these companies, choosing only those who are 
reputable. Furthermore, subscriber names are made avail- 
able for direct mail purposes only; telemarketing calls are 
strictly prohibited. 

Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving informa- 
tion of interest to them via the mail. While we believe this 
information is of benefit to our subscribers, we firmly 
respect the wishes of any subscriber who does not want 
to receive promotional literature. Should you wish to 
restrict the use of your name, please send your request 
(including your magazine mailing label, name, address, 
and subscription account number) to: 

BYTE BYTE Magazine Subscriber Services 
= PO Box 555, Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 
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INK-JET PRINTERS 


FEATURES 


Canon ; 


Apple Computer Apple Computer Canon Computer Canon Computer Yu 
Color StyleWriter Color StyleWriter Systems Systems Computer БШ 
2200 2500 В)С-70 В)С-610 Systems В)С-4100 
Price as tested $419 $379 $399 $599 $399 
Overall value : Nu S2 kik yox ЖҰЖ ЖЖЖ 
Pages рег minute (standard/max. resolution) 2.3/0.6 2.0/1.3 1.1/0.4 0.9/0.4 1.1/0.8 — 
Installed memory 512KB 512KB 35 KB 60 KB 64KB. ·. 
Memory as tested 512KB 512 КВ 35KB _ 60 KB 64 KB Е 
Standard memory/maximum 512KB 512KB 35 KB/35 KB 60 KB/60 KB 64 KB/64 KB 
COLOR 
Output in high-quality/draft mode (millions) 16.7/4 16.7/16.7 16.7/16.7 16.7/16.7 16.7/16.7 
Resolution in high-quality mode 360x360 720x360 720x360 720х720 720х360 
Resolution in draft mode 180 x 180 180 x 180 180 x 180 360 x 360 180x 180 
Maximum resolution (dpi) 720x360 720x360 720х360 720x720 720x360 
PostScript standard Optional 
PRINTER SPEED 
Engine manufacturer Canon Canon Canon Canon Canon 
Monochrome/color (rated ppm) 5/0.33 5/0.66 3/0.8 3/1.3 5/0.8 
Monthly duty cycle (pages) 500 1000 Not available Not available Not available 
Controller manufacturer Canon/Apple Toshiba "Canon Canon (Ganon 
Processor clock speed (MHz) 20 20 16 16 20 
STANDARD INTERFACES 
Centronics parallel v v v 
RS-232C 
RS-422A v v 
Other 
Auto-switching 
STANDARD DRIVERS 
Windows 3.1 v v v 
Macintosh v v 
Windows 95 v v v 
Windows NT 
PHYSICAL CHARACTERISTICS 
Number of jets (color/black) 64/128 72/64 136/128 192/64 136/128 
Number of print heads 2 1 Sr ET LE Sa. 
Dimensions in inches (W x D x H) 11.6x6.2x2.2 14,4 x 9.2 x 8.3 11.8x2.2x 6.2 16.1x 72x10 14.4 x 78x 8.8 
Weight (lbs.) 3.1 6.9 9.1 88 | ھی‎ 
Voltage 110 120 120 120 120 
MTBF (hours) 250 250 Not available Not available N/A 
Energy Star-compliant v v v v 
SUPPORTED PAPER SIZES 
Letter (8.5 x 11 in.) v v v v v 
Legal (8.5 x 14 in.) v v v v v 
А4 (8.26 x 11.69 in.) и и v v 4 
B5 (717 x 0.12 in.) 
Tabloid (11 x 17 in.) 
Executive (725 x 10.5 in.) v v v. v v 
Envelope v v v v v 
OHP film v v v v v 
Adhesive-backed labels v v v v v 
TRAYS 
Input/output tray capacity (sheets) 30/30 100/100 30/30 100/100 100/100 
Maximum number of input trays 1 Ea TLE 258 qe 
Standard feed mechanisms Automatic Automatic Automatic Friction Friction 
FONTS 
Number of resident fonts 64 64 7 7 7 
Downloadable font support v v v v 
EMULATIONS 
Auto-sensing 
PostScript Level I/Level Il 
HP PCL4/PCL5/PCL5C 
HPG z 
Epson LQ/FX v v v 
IBM Proprinter v А и 
Other 
Warranty (years)/coverage 1/P,L,F,R URL ER 2BLER | UP LFR YPLER 
Phone (408) 996-1010 (408) 996-1010 (714) 438-3000 (714) 438-3000 (714) 438-3000 
Toll-free phone (800) 538-9696 (800) 538-9696 · (800) 848-4123. ` `. (800)848-4128 ^ ..  (800)848-4123 
On-line address http://www.apple.com http://www.apple.com http://www.usa.canon.com http://www.usa.canon.com http://www.usa - 
.canon.com 
Inquiry number 1080 1081 1082 1083 1084 


MIS = BYTE Best 
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Warranty: P = parts; L = labor; F = freight to repair center; R = return to customer. 


жі Outstanding 


kkk Very Good *** Good xx Fair 


* Poor 


Epson Hewlett- Hewlett- [ТГ Lexmark Lexmark BYTE Lexmark Okidata 
America Zl Packard Packard Ыш International International Riau International OkiJet 
Stylus Pro DeskJet 850C Desklet 1600CM Color JetPrinter 1020 Color JetPrinter 2070 WinWriter 150C 2010 
$799 $618 $2479 $281.95 $399 $349 $499 
kde kkk kkk xk kak kkk kik ЖЖЖ 
1.8/0.3 2.6/1.9 4.9/4.6 0.6/0.2 3.0/0.4 1.2/0.3 1.2/0.3 
64 KB 1MB 6MB 29 KB 29 KB 29 KB None 
64KB 1MB 6MB 29 KB 29 KB 29 KB None 
64 KB/64 KB 1 MB/1MB 6 MB/70 MB 29 KB/29 KB 29 KB/29 KB 29 KB/29 KB None 
16.7/16.7 16.7/16.7 16.7/16.7 16.7/16.7 16.7/16.7 16.7/16.7 16.7/16.7 
720x720 600 x 600 300 x 300-color/ 600 x 300 600 x 600 600 x 300 600 x 300 
600 x 600-black 
180x 180 300 x 300 300 x 300 300 x 150 300 x 150 300x150 300 x 300 
720 x 720 600 x 600 600 x 600 600 x 300 600 x 600 600 x 300 600 x 300 
Optional 4 
Epson Proprietary Hewlett-Packard Lexmark Lexmark Hewlett-Packard Lexmark 
3/1 6/2 9/4 3/.25 їо .5 7/1 to 2 3/.25 їо .5 3/.25 їо .5 
Not available 160-C/1000-B 12,000 500 1500 1000 1000 
Epson Proprietary Intel iBO960 Motorola Motorola Motorola Not available 
50 to 60 16 20 10 10 10 Not available 
и v v v v 
v 
v 
HP Bitronics High-speed High-speed High-speed 
parallel bidirectional parallel bidirectional paralle! bidirectional parallel 
v v 
v v v v v v 
и v и 
v м v v v v 
v v 
48/64 64/300 104/300 48/52 98/104 48/52 48/56 
2 2 4; 1 per cartridge 1 2 2 2 
19x20.9x 72 175x15.6x8.9 20x17x11 14.2x8.2x 78 172 x 10.6 x 11.7 172х10.6х 11.7 172 х 10.6х 11.3 
16.5 14.3 25 9 17 9.75 9.75 
120 100 to 240 110 to 240 90 to 137 90 to 259 90 to 259 90 
4000 20,000 20,000 10,000 25,000 25,000 25,000 
v v v v и v v 
v и v v v и v 
w^ v v v ; v v v 
v v v v v v v 
v v v v v 
v 
v v v v v v 
v v v v v v v 
v v v v v v v 
v v v v v v 
————— €—— À——A——————IPC"€———«',ÉO——————————— M шш À MR he m 
100/30 150/50 180/100 100/25 150/75 150/75 150/150 
1 2 2 1 1 1 1 
Friction Automatic Manual and automatic Automatic Automatic Automatic Manual and automatic 
NM nether UE ш carus c aM M Aci) کو‎ С 
9 8 built-in/ 35 with PostScript; All Windows fonts All Windows fonts All Windows fonts 5 
14 TrueType 10 TrueType; 
35 intellifonts 
v v ¥ (CorelDraw 3) ¥ (CorelDraw 3) ¥ (CorelDraw 3) 
m RSEN Ri LP" Eia EN DEPT —=——— m ي‎ ea ra m 
v 
PS Level Il PS Level II 
PCL5/PCL5C 
v 
EpsonESC/P2 HPPCL3 GDI, PCL3 for DOS 
2/P LER EL 1/P,L,R ALAR 2P LER ОРЕ В 2/P.L, ER 
(310) 782-0770 Contact HP dealer Contact HP dealer (606) 232-2000 (606) 232-2000 (606) 232-2000 (609) 235-2600 
(800) 289-3776 (800) 752-0900 (800) 752-0900 (800) 358-5835 (800) 358-5835 (800) 358-5835 (800) 654-3282 
http://www http://www.hp.com  httpz//www.hp.com X http://wwwJexmarkcom ^ http://www.exmark.oom http://www http://www 
,epson.com Jexmark.com okidata.com 
1085 1086 1087 1088 1089 1090 1091 
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New Leaders 
of the Client/Server 


Migration 


efore the client/server “revo- 
lution,” most companies’ data 
resided in old flat-file data- 
bases on legacy mainframes. 
Today, companies face the challenge of 
tracking and efficiently using the data as 
it migrates to network servers and users’ 
local hard disks. Spreadsheet programs, 
desktop DBMSes, or specialized query 
tools can help, but they’re not easily tied 
together into integrated applications. 
The best answer lies in software that 
helps you build mechanisms for users to 
enter, sort, filter, and report on your orga- 
nization’s data. With such client/server 
development packages, you can create 
custom programs that incorporate your 
business policies, procedures, and data 
operations into stand-alone applications. 
We tested four leading packages for 
Windows: Borland International’s Del- 
phi Client/Server Suite 2.0, Microsoft’s 
Visual Basic 4.0 Enterprise Edition, Pow- 
ersoft’s PowerBuilder Enterprise 4.0, and 
Gupta’s SQLWindows 5.0. 


How We Tested 


NSTL tested the products for perfor- 
mance, versatility, and usability. We 
used each product to develop a standard 
database of books, authors, and customer 
orders for an order-entry system. Our test 
applications allow users to browse a data- 
base of 50,000 existing orders in various 
ways, and to enter new orders. Test 
users also run two reports: one detailing 
order status for customers within a user- 
specified range of zip code values, and the 
other covering all orders within a range 
of order numbers. This latter report can 
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be achieved using either a five-table join 
or a three-level nested report. 

We tested nondatabase functions with 
a string-parsing test that's based on an 
actual data collection mechanism NSTL 
uses. This is a significant performance 
indicator because database access speed 
often depends largely on the back-end 
server, not on the application. 


3AMESBEST 


C/S DEVELOPMENT TOOLS 


Delphi Client/Server Suite 


We tested an advanced beta version of 
Borland's Delphi; the final code release 
for version 2.0 wasn't available at press 
time, but the product is now shipping. 
In BYTE's experience, the performance 
of prerelease versions is often inferior to 
that of final products, but in our tests Del- 
phi was head and shoulders above all its 
competitors. And this wasn't in just one 
area; Delphi was superior across the 
board: in database and nondatabase oper- 
ations, browsing entire database tables, 
executing queries, and searching for data. 

Delphi's navigation control allows 
scrolling, adding, updating, deleting, or 
canceling changes to records with a sin- 


“Upstarts” Delphi 2.0 and Visual 
Basic 4.0 offer the fastest ways 
op building client/server 
applications for Windows users. 


By Mark Hettler 


gle button click and no programming. A 
field editor allows quick placement of 
fields on forms and easy specification of 
calculated and lookup fields. Once a 
developer has specified a table or query 
object, he can select multiple fields and 
drag them onto the form. Delphi also . 
includes Database Explorer, a powerful 
database administration tool. 

The program offers a unique data con- 
trol grid, which is essentially a grid of 
miniforms. Developers can place multi- 
ple fields, labels, and other objects in the 
upper left cell of the grid in any arrange- 
ment they desire, just as they would on a 
form. Each cell of the grid then displays 
a different record. 

Delphi has unique facilities for syn- 
chronizing master/detail display—dis- 
playingasingle record from one table and 
multiple related records from another. 
For example, our order-browsing form 
displays the matching entry records for 
the current order record. With most oth- 
er products, you have to program a pro- 
cedure that executes each time the user 
moves to a new master record, to requery 
the detail section. With Delphi, howev- 
er, youlink fields in the master and detail 
tables. As the user scrolls through the 
master records, the form automatically 
maintains synchronization based on the 
specified link fields. 

Delphiistheonly productinthisgroup 
that cannot execute an event procedure 
each time the user movesto a new record. 
However, it allows a program to search 
for a specific value in any indexed field. 

Delphi comes with two separate 
report-writing facilities. QuickReports 


1 .Frequent Fillers File-based oper- 
ations are common, and this com- 
pact group of icons makes them 
readily accessible. 


2. Creating Objects. This Win- 
dows 95-inspired 10-tabbed tool- 
bar makes it easy to pick from the 
many types of operators and on- 
screen devices available, with a 
po toolbar just a click away. 


3.That's Not Quite What I 
Meant Once you've placed an 
object on a form or in a data mod- 
ule, the Object Inspector allows 
you to examine and set its proper- 

and any associated events.‏ 8ے 
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4. Dat's My Data. With Delphi, you 
can group all the components of 
an application into related mod- 
ules. This example window shows 
three data tables, a query (which 
can include multiple forms), and a 
Stored procedure. 


5.Good Form. Delphi's form 
designer lets you place almost any 
type of data object, operator, or 
function. Formt shows how 
graphics can be brought into a 
query screen. 


uses Delphi forms and controls to tight- 
ly integrate reports with applications, but 
designing reports is confusing and cum- 
bersome. ReportSmith has better facili- 
ties for designing reports, but applica- 
tions must launch the ReportSmith 
run-time program in order to run the 
reports. The Delphi package includes a 
component repository that developers 
can store in a client/server database. All 
in all, an outstanding product. 


PowerBuilder Enterprise 


Powersoft's PowerBuilder Enterprise 4.0 
uses two main interfaces, the Window 
Painter for designing forms and the 
DataWindow Painter for defining visual 


interfaces to databases. Windows can 
contain embedded DataWindows. 
PowerBuilder's interfaces are the most 
intuitive and user-friendly of this group, 
but it’s inconvenient to move between the 
two painters and awkward to manipulate 
embedded Data Windows. 

With PowerBuilder you can implement 
standard SQL cursors, where the program 
executes a SQL statement and can step 
forward (and backward, if the database 
engine permits) through the result set. 
With cursors, the developer must pro- 
grammatically move data from cursor 
fields to form fields for users to be able to 
view the data. 

Data Window Painter provides а visu- 


ill's Fly Reels 
JVV Basketballs 


an Vactor Golf Clubs 
Biake's Duarterback Footballs 


ш E Basketball Net and backboard 
— I's F Fy Reels 
Rt Stage Regulator 
1H Базыр» 


6. Easy Pickings. Pull-down pick 
lists are just one of many interac- 
tive tools at the application 
designer's disposal that simplify 
the work of the eventual user. 


al query design interface, placing result 
fields in a window automatically. You can 
customize record layouts and display a 
multirecord view. Thisisthe only product 
here that builds in “query by form,” where 
the user puts a form into query mode and 
enters selection criteria directly. You can 
search on any DataWindow field. 

With PowerBuilder you can produce 
sophisticated reports, including multi- 
level grouped reports, that users can 
launch directly. However, previewing, 
browsing, or printing selected pages 
requires a separate program, InfoMaker, 
that's also included but is particularly 
awkward to launch from 32-bit Power- 
Builder applications. continued 
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Lab Report 


SQLWindows 5.0 


With Gupta’s SQLWindows, developers 
work in an interface called the Outliner, 
a program editor in which you can drill 
down to varying levels of detail. The Out- 
liner lists, in outline form, the compo- 
nents and subcomponents making up an 
application. Code is related to specific 
components in the outline. 

The package providesa variety of tools 
for developing forms, including Quick- 
Forms. However, NSTL was unable to use 
all these facilities in testing because of a 
32,768-record limit; instead, we were 
forced to use standard SQL cursors. 

Developers use ReportWindows to 
design reports, although the main SQL- 
Windows application manages actual 
record retrieval. It incorporates the data 
into the report format via a complicated 
set of event procedures. 

TheTeamWindows module stores the 
pieces ofan application in a repository on 
a database server. This repository stores 
reusable objects that might be needed for 
multiple applications, as well as serving 
as a version control system. 

This is a short summary of a complex 
product that clearly finished last in these 
tests. However, Gupta has changes in the 
pipeline for the next version (see “New 
Releases Move the Target" at right), so 
successors to SQLWindows should notbe 
counted out. 


Visual Basic 4.0 


Historically, Microsoft's Visual Basic has 
suffered from weak database access facil- 
ities. But version 4.0 (Enterprise Edition) 


С 


lient/Server 


New Releases Move,the Target 


The two products that finished last in our comparison—PowerBuilder and SQLWindows— 
aren't standing still. Powerful new versions of both will likely be out when you read this. 

Gupta considers its new release so important that it's giving both the company and 
the product the same new name: Centura. Actually, Centura will be a family of products. 
Centura Team Developer offers component-based application development, database 
access, and team development support. Centura Application Server is specifically designed 
for three-tier development and application partitioning. Centura Ranger manages data 
replication for easier deployment of decentralized applications, and Centura Web Data 
Publisher takes aim at the World Wide Web. Centura Team Developer is $4995, with dis- 
counts for current SOL Windows customers. Centura Web Data Publisher and Centura 
Application Server are scheduled to ship in the second or third quarter. 

PowerBuilder 5.0 offers what Powersoft calls "practical application partitioning." 
PowerBuilder 4.0 already has the ability to create nonvisual user objects—custom-designed 
components, such as windows with fields and scripts that you can copy between applica- 
tions—that work in the background and return results to a visual component. Version 
5.0 takes the next logical step, allowing you to move these nonvisual objects to a remote 
server. Powersoft claims there is virtually no learning curve for developers already famil- 
iar with nonvisual user objects. 

Version 5.0 also has Object-Cycle, a server-based object management system that 
supports multiple versioning, plus a compiler for improved performance. Other enhance- 
ments include OLE 2.0 automation for both clients and servers, Windows 95 functional- 
ity, an improved script editor, and an object browser. While these enhancements are exten- 
sive, they bring PowerBuilder only up to functional parity with its competitors. 


catapults it to the top tier of client/serv- 
er products, introducing remote data 
control, which bypasses the Jet database 
engine to provide direct access to 
client/server databases. This remote data 
control is especially well integrated with 
Microsoft SQLServer, providing support 
for such server features as server-side cur- 
sors. Microsoft also provides clear 
instructions on how to implement remote 
automation, which allows for partitioned 


applications (see the Technology Focus 
on page 130.) 

Visual Basic's interface is similar to 
Delphi's. À new project begins with a 
blank form, on which you place con- 
trols selected from a palette. You set prop- 
erties for the form or individual controls 
by entering options in a property grid. 
Double-click on a component icon when 
you want to write code. 

VB uses Open Database Connectivity 


CLIENT/SERVER DEVELOPMENT TOOLS RATINGS 


BEST OVERALL 

Borland Delphi 
Client/Server Suite 2.0 
Outstanding performance that's 
head and shoulders above the 


Overall Performance Rating 
Delphi Client/Server Suite 


Visual Basic Enterprise Edition ' 


e PowerBuilder Enterprise for Windows - 
competition, plus features on par SQLWindows 
with the best of the rest.. 
PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE USABILITY OVERALL VALUE 

Delphi Client/Server Suite 2.0 $2000 3 ЖЖЖЖ ЖЖЖЖ ЖЖЖ ook 

Visual Basic 4.0, Enterprise Edition $999 ЖҰЖ ЖЖЖЖ ЖҰЖ ЖЖЖ ЖҰЖ 
SOLWindows 5.0 $3495 **х ЖУСА ЖЖ ЖЖЖ kk 
PowerBuilder Enterprise for Windows'4.0 $3295 x teak tok ЖҰЖ ck 

kkk kk Outstanding kk kk Very Good жж Good xx Fair * Poor 
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Tools can do many things. 
Unfortunately, completely 
eliminating work is not one of 
them. Still, tools do make work 
less laborious, whether you’re 
building a house or a relational 
database. 

Should you be building the 
latter, the Microsoft® Access 
Developer’s Toolkit delivers the 
tools you need to get the most 
out of the new, more powerful 
Microsoft Access for the 
Windows" 95 operating system. 
Tools like a new Setup Wizard 
and additional OLE controls, pre- 
built software components you 


can plug into your applications. 


PROGRAMMERS SHOP 
(800) 446-1185 


Prebuilt OLE controls let 
you add power to solutions 
without having to 
write all the code yourself. 


ү 


Tools for incorporating 
enhanced replication 
management in your solutions. 


ү 


Royalty-free license 
enables you to distribute 
Microsoft Access solutions 
to all your users. 


Data Replication lets you easily synchronize data between multiple copies of a database. 


Visual Basic? for Applications gives you an improved integrated development environment. 


New wizards make importing, analyzing, and creating databases even easier. 


Plus, a language reference guide 
and a royalty-free license to dis- 
tribute solutions to all your users. 
By adding enhanced capabilities 
to Microsoft Access applications, 
the Microsoft Access Developer's 
Toolkit lets you develop and. 
distribute better solutions. 

The way we see it, your job is 
to create. Let the tools take care 
of the tedious stuff. After all, they 
don't mind. They're tools. 


EGGHEAD 
(800) 741-4395 


To find out more about the 
Microsoft Access Developer's 
Toolkit and Microsoft Access 
for Windows 95, call us at 
(800) 259-7242, Dept. 7GY, for 
your free Developer Roadmap 
CD, or visit us on the World 
Wide Web at http://www. 
microsoft.com/accessdev. 


Microsoft 


WHERE DO YOU WANT TO GO TODAY?" 


STREAM 
(800) 692-2117 


© 1995 Microsoft Corporation. All rights reserved. Microsoft, Visual Basic, and Windows are registered trademarks and Where do you want to go today? is a trademark of Microsoft Corporation. 


Lab Report 


APPLICATION FEATURES 
Form design 

Visual query builder 

Query by form 

‘Quick formifrom database table 
Move fields after generating 
Quick master/detail form 
Multiple re cord displ: ay 


Application control 
Dynamic menu building 
Multitab dialogs 

Form can call another form 


 Eventhandling 
‘Procedures triggeted by events 


Detect keystroke/mouse 
click/time event 


Process based оп old or new value 
Cancel any event 


Advanced functionality | 
Incorporate VBX & OCX controls 
OLE 2.0 edit-in-place 
Store OLE objects in'database 
SQL language support 
Generic SOL 
Engine-specific native SOL 
Transparent joins across engines 


Report generation 

Specify selection criteria, 
Sort arder atrun time- 

Event procedures 

Multiple records across page 


' APPLICATION MANAGEMENT 
Application repository 


Store application components, 
iru objects P 


Store multiple versions 
Store form/report templates 


‘Workgroupteatures 
Check-out/check-in 

Built-in version control 

Version control for external files 


Remote automation 
Produce remote programs 
Call, exchange data with 
remote programs 


Remote procedures can 
access database 


Call in-process OLE server 
Call out-of-process OLE server 
Produce OLE servers 


Object management: 
Copy objects between applications 


Copy code snippets between 
‚ applications 


‘Reusable object classes: ^ 
Subclasses with inheritance 
Multiple inheritance. 


1 Available in next version 


2 By retrieving status codes from database 
3 Extensions to native commands far processing query results, e.g., INTO and FETCH 


4 Using Jet engine anly 


5 Visual SourceSafe provides equivalent functionality but not in client/server database. 


V/—yes 
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We ran all test client applications on a Dell 
Dimension XPC P90 with 24 MB of RAM 
and a 1-GB hard disk, running Windows 
NT Workstation 3.51: The test database 
resided on a Digital DECpc LPx 560 with 


32 MB of RAM and a 1-GB hard disk, f run: 


ning Windows NT Server 3.51 апа: 
Microsoft SQL Server 6.0. All times are 
shown in seconds. 


Accessing Full Database 


ы Delphi Visual Power- 
Basic Builder 
A string-parsing program that doesn’t access the 
server isolates front-end application 
performance. Delphi's compiled application easily 
beats the interpreted programs. 


Nondatabase Functionality 


Delphi Visual Power- SQL- 
Basic Builder Windows 


Delphi is in a class by itself in terms of the time 
needed to load the order browser, display the first 
record, then move to the end of the database. 


Reporting 
150 — 


Delphi Visual Power- SQL- 
Basic Builder Windows 
WSimple I Complex 


Two reports, one simple and one complex, 
point up significant speed differences between 
the four development tools. 


LD) BQRab (VAX)! у е Ingres SYBASE 


aDASE Ll 
ег PROGRESS 


Teradata Paradox 
dows PowerBulld 


SOL/Win 


AS/40U 


INTERBASE 


A IDEF 5? 


racle 


We're Free 
for the | next 


30 days, 


7 95 


System Architect is 
the award winning 
client/server soft- 


ware engineering 


tool that delivers 


higher performance — at a lower 
price. And to show you, we'll send you 
a copy of System Architect” to evalu- 
ate for 30 days — absolutely free. 


OBJECT-ORIENTED A@D 
Implement your OO design using SA 
Object. Some of the features include: 

• Support for Booch, Shlaer/Mellor, 
OMT, Coad/Yourdon, and Use Case 

* User-extensible repository 

* Automatic creation of data models 
from class models 

* Roundtrip engineering with C++ 


* Generates Smalltalk 


ACCESS Xp. 


SRE 


ADVANCED DATA MODELING 

Develop your server design using SA’s 

data modeling capabilities: 

* Comprehensive support for the DBA 
function 

* Generates DDL from data models for 
Oracle, Informix, SQL Server, Access, 
SYBASE and many others 

* Support for physical/logical data 
modeling 

* Specify referential integrity rules 

* Trigger & Stored Procedure editors 
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SA’ family of tools stores BPR, Structured 
Analysis & Design, Object-Oriented Analysis 
@ Design and Data Modeling information 

in a multi-user, 5 


hared repository. 


Object-Or А, 
SOL BIRIA 


4 


STRUCTURED A&D 
Develop your client/server design using: 
* Information Engineering 
¢ Yourdon/DeMarco (event-driven) 

* Gane & Sarson 
* Ward & Mellor (real-time) 
* Decomposition diagrams 
• SSADM IV 
BPR 
Popkin Software has introduced a business 
process reengineering tool. Call for details. 
55,000 USERS 
CAN’T BE WRONG 
That’s the number of satisfied SA users 
worldwide, and it's growing every day. 


TRY IT FREE For 30 Days.” 


To QUALIFY For Ay 
EVALUATION Copy OF SA, 
CALL 800-732-5227, EXT. 736 
OR РАХ 212-571-3436. 


* Offer good in US and Canada only. See distriburor 
telephone numbers below for international response. 


1 & SYSTEMS, INC. 


11 Park Place, New York, NY 10007 


REAL TOOLS FOR THE REAL WORLD. 


Circle 225 on Inquiry Card. 


Australia/New Zealand 1-800-658660 * Benelux 31-30-666-55-30 * Brazil 55-11-546-0246 * Chile 56-2-334-1869 * Colombia 57-1-410-1303 * Denmark 45-45-999300 
England 44-1926-450858 * France 33-89-44-4476 * Germany 49-6151-866-620 * Iceland 354-5-671920 * Italy 39-49-8700366 * Japan 81-462-73-5922 
Korea 1-212-751-1109 * Malaysia 60-3-757-1806 * Spain 34-3-415-7800 ° Sweden 46-8-626-8100 * Swirzerland 41-61-6922-666 


©1996 Popkin Software & Systems, Inc. The System Architect logo is a trademark of Popkin Software & Systems, Inc. 
All other brand and product names are trademarks or registered trademarks of their respective holders. 
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‘Windows 3xcorNT 
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Microsoft Corp. 


space) - ETE Redmond, NAS 
КУТ corp. (206) 882-8080 _ 
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(ODBC) for database access. You define 
data sources for applications by specify- 
ing ODBC data sources directly. An add- 
on, Data Form Designer, lets you select 
fields in a table or query from a pick list, 
and then it automatically generates a 
form with those fields. 

Visual Basic, like Delphi, provides pow- 
erful debugging features. Besides setting 
breakpoints, stepping through code, and 
inspecting variables, users can know the 
routine that called the current routine, and 
the routine that called that one, etc. You 
can also have the program break when- 
ever a selected variable’s value changes. 

You generate reports with Crystal 
Reports. You can place a report control 
inside applications, which can assign 
properties, such as selection criteria and 
sort order, at run time. 


Making a Choice 


The last time NSTL evaluated this kind of 
software, PowerBuilder was the top-rat- 
ed product. Its first-to-worst slide reflects 
mainly considerable improvement by the 
competition. SQLWindows, a very close 
second-place finisher last time, has also 
fallen behind the times. Both are due for 
heavy-duty upgrades, as detailed in “New 
Releases Move the Target.” 

Visual Basic has always been a power- 
ful tool for developing Windows appli- 
cations, with a wide variety of built-in and 
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Partitioning Adds a Middle Layer 

Application partitioning defines the next generation of client/server tools, some analysts 
say. Sometimes referred to as a “three-tiered architecture," application partitioning adds 
athird component, the application server, between the client and the database server. Not 
only the data but portions of the application reside on a remote machine and are accessi- 


ble by multiple workstations. 


Ап important aspect of partitioning is remote automation—allowing a client program 
to execute remote procedures running on an application server. This can be achieved with 


Adding a New Layer 


Application | 
server | 


OLE 2.0. The real benefit comes when OLE clients can communicate with OLE servers on 


different machines. 


Like a database server, an application server can maintain business logic in a central 
location and make it available to client applications. When business rules change, the serv- 
er application can be modified without the need to distribute new client applications 


throughout the organization. 


Delphi doesn't emphasize partitioning, but it provides equivalent functions and even 
offers sample applications. Application partitioning is also the centerpiece of new releas- 
es recently announced by Powersoft and Gupta (now called Centura). 


third-party controls. And with exten- 
sive remote data support in this version, 
it’s better than ever. 
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But good as those products are, Bor- 
land's Delphi takes top honors. Devel- 
opers will find its procedures for form 
design and accessing of components sim- 
ilar to Visual Basic's, but in many little 
ways Delphi simply makes it easier and 
more convenient to access data from a 
client/server database. And its speed, both 
in database and nondatabase operations, 
is far ahead of all the competition. El 


Mark Hettler has been with Software Digest 
for five years, where he pioneered NSTL’s 
coverage of SOL servers and multiuser 
databases. You can reach him at editors@ 
bix.com. 
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Conferencing 


1 сові 


Firat-generation Web- 
conferencing applications 
conpront four barriers common 
to all Web-server-based 
applications 


ast month we explored con- 
L ferencing software based on 
NNTP. This time we’ll look 
at some purely Web-based 
conferencing systems. There are a lot of 
them—http://freenet.msp.mn.us/people/ 
drwool/webconf.html enumerates more 
than 50. All that ve tried offer the same 
benefits and suffer from the same draw- 
backs (see the text box “Web-Confer- 
encing Benefits and Drawbacks” on page 
136). None of those that I made publicly 
available on The BYTE Site—net.Gene- 
sis’ net. Thread, Allaire’s Cold Fusion 
Forums, and Lundeen and Associates’ 
Web Crossing—captured as much mes- 
sage traffic as did the NNTP-based con- 
ference that I ran in parallel. 
Why the low participation? Site visi- 
tors (and BYTE staffers) found the Web 


y Netscape recu cn CN 


—H LEE 


| conference. 


Е Я et ТТ | 


ae ee چ‎ Sea = 


conferencing applications slow and awk- 
ward compared to the NNTP applica- 
tions, such as Free Agent and the Net- 
scape 2.0 newsreader. So for now, I’m 
inclined to meet BYTE’s own private and 
public conferencing requirements with 
NNTP technology. But don’t write off 
Web conferencing. Today’s first-genera- 
tion systems are already useful. Once they 
break through the four barrierscommon 
to all Web applications, conferencing sys- 
tems will be off and running. 


Barrier i: Installation 


Conferencing springs into action with a 
mouse-click. Any Web browser can run 
these applications: Users don't have to 
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Slowness of Web conferencing by Mark J. Dulcey, 1/2| requiresa 
ш Web Conferencing - the right way to go, but wit) 
tool by Martin Zitz, 1/30/96 
Faster at the New York Times dy Alex Fisher, 2/2/96 
ш Agreed by Jo» Udell, 2/4/96 


ш 1 reply 
Slow Site by G, MeDoweill, 2/2/96 


acquire and install other client software. 
Administrators, of course, do have to 
acquire and install the server software. 
Web technology doesn’t make this job 
any easier than it ever was. In fact, it’s 
more complicated. You have to deal with 
the usual paths and permissions, plus a 
whole new set of paths and permissions 
arising from your Web server’s Common 
Gateway Interface (CGI) environment. 

I put net. Thread on our BSD/OS ma- 
chine running the NCSA Web server, 
net. Thread and Web Crossing on an SGI 
Indy running the Netscape Commerce 
Server, and Cold Fusion Forums ona Pen- 
tium-based NT server running Micro- 
soft’s Internet Information Server. None 
of the installations went like clockwork. 
But none required more than a little fid- 
dling, either. It wasn’t a lot of effort to 
create a conference that’s instantly open 
to every Web browser on the planet. 

Once installed, Web conferencing sys- 
tems offer spectacularly easy adminis- 
tration. You do everything through a Web 
browser. Of course, browser interfaces 
are becoming the de facto standard for all 
sorts of network administration nowa- 
days. Printers, mail servers, Web appli- 
cations—anything that lives on a net- 
work can benefit from the ubiquity of a 
browser-based management interface. 
The Netscape News Server, I’m told, 
wraps such an interface around the stan- 
dard INN engine we’re running on The 
BYTE Site. So the administrative conve- 
nience of Web-based conferencing isn'ta 
unique advantage. 


Barrier 2: Missing 
HTML Widgets 


Management interfaces work well on the 
Web because they're simple and forms- 
based. But applications with more de- 
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Web Project 


manding user-interface requirements 
tend to suffer. HTML lacks the advanced 
widgetry that enlivens modern GUI ap- 
plications. In particular, it lacks a tree 
control. Smalltalk pioneered this widget 
15 years ago, and now it’s everywhere: 
Notes 4, the Windows 95 Explorer, the 
Netscape 2.0 mail and news clients. 
Because conferencing often involves 
some kind of forum/topic/message hier- 
archy, tree controls that enable users to 
dynamically expand and collapse levels 
of this structure play an important role. 
However, Web developers must attempt 


Web Conferencing 


to emulate these effects with a series of 
pages that creates the illusion of accor- 
dion structure, This method works—but 
not too well. 

One solution mightbe Netscape frames. 
A frame set can express an information 
hierarchy as a group of linked panels— 
see “Web Design,” March BYTE, fora 
prototype of a frame-enabled BYTE Site. 
But frames aren’t a panacea. They work 
only in Netscape Navigator 2.0, and they 
are tricky to use effectively. Even Net- 
scape’s own newly frame-enabled site 
isn’t as easy to understand or navigate 


A Message to 
Our Subscribers 


From time to time we make the BYTE subscriber list 
available to other companies whose products or 
services would be of interest to our readers. We take 
great care to screen these companies, choosing only 
those who are reputable. Furthermore, subscriber 
names are made available for direct mail purposes 
only; telemarketing calls are strictly prohibited. 


Many BYTE subscribers appreciate this carefully 
managed program, and look forward to receiving 
information of interest to them via the mail. While we 
believe this information is of benefit to our subscribers, 
we firmly respect the wishes of any subscriber who 
does not want to receive promotional literature. Should 
you wish to restrict the use of your name, please send 
your request (including your magazine mailing label, 
name, address, and subscription account number) to: 


BYTE 


BYTE Magazine Subscriber Services 
PO Box 555 Hightstown, NJ 08520 


A Division of The McGraw-Hill Companies 
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If you're new to both CGI and P т, 
the tutorial you'll want by yc ur side 
you take the plunge. 


TOOLWATCH 
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Steven Brenner points out that the ver- 
sion of cgi-lib.pl that | referred to in 1 
earlier columns is outdated. d.Thisnew - 
version includes support for the multi- 
part/multiform data encoding that's — 
required for uploading files by way of $us 
HTML forms. 
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as you would like it to be. And because 
a frame set can include another frame 
set—even itself —an inadvertently recur- 
sive uniform resource locator (URL) cre- 
ates a disconcerting hall-of-mirrors ef- 
fect. Perhaps for these reasons, I’ve yet 
to run across a frame-based Web-con- 
ferencing system, although I’m certain 
they’re coming. 

Another solution to the problem would 
be to add a tree control to the browser’s 
arsenal of widgets. Such a control will 
surely be one of the first killer Java ap- 
plets. Expect an ActiveX OLEimplemen- 
tation of the same idea to emerge from 
the Microsoft camp. Wielding these com- 
ponents, Web developers will be able to 
break through the Hypertext Markup 
Language (HTML) barrier. The user-in- 
terface advantage that fixed-function 
conferencing clients now enjoy will 
erode. Extensible Web browsers will suf- 
fice for conferencing and for many oth- 
er kinds of applications. 


Barrier 3: Stateless HTTP 


You'd soon lose patience with a confer- 
encing system that forced you to log in 
not just once per session but once per 
message. Yet that’s just how a naive imple- 


PIPELINE MAKES USING THE INTERNET 
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mentation of Web conferencing would 
have to work. HTTP owes much of its 
huge success to its connectionless (i.e., 
stateless) mode of operation. That's what 
enables Web traffic to flow reasonably 
well despite the high latency and lousy 
fidelity of a large portion of the Inter- 
net. However, HTTP's statelessness great- 
ly complicates applications—such as con- 
ferencing—that require persistent user 
identity. 

The classic solution to this problem 
retransmits user credentials on each CGI 
invocation. Both net. Thread and Web 


Web Conferencing 


Crossing work this way. Because these 
systems dynamically generate all the 
HTML pages that users see, they can in- 
sert credentials into the action= at- 
tribute of each page’s <form> tag. Hid- 
den fields are another way to achieve 
the same result. (See “Perl Magic,” De- 
cember 1995 BYTE, foran explanation of 
how hidden fields maintain state in the 
Virtual Press Room application.) 

A consequence of this on-the-fly gen- 
eration of pages is that conference mes- 
sages don’t live in normal Web space 
where indexers can find them. That’s a 
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Circle 221 on Inquiry Card (RESELLERS: 222). 


moot point if the system keeps messages 
in a database anyway, as do all three sys- 
tems discussed here. But even if messages 
were stored as plain HTML files, this ar- 
chitecture would hide those files from 
standard Web indexing and search tools. 

Cold Fusion Forums implements an 
alternative way to create persistent user 
identity. This technique exploits the 
Netscape cookie, a name-value pair that 
a server script can create, store on the 
client, and retrieve on subsequent inter- 
actions with the client. The cookie works 
in Netscape Navigator (which accounts 
for 75 percent of BYTE Site visits) and 
Microsoft Internet Explorer (9 per- 
cent), but not in Mosaic (8 percent) or 
WebExplorer (3 percent). Because the 
cookie remains on the client until it ex- 
pires, Cold Fusion Forums can remem- 
ber a user not only during a conference 
session, but also across sessions. 

Systems that use cookie-based authen- 
tication typically generate pages on the 
fly, as do systems that transmit creden- 
tials on the CGI command line (or in 
hidden form variables). The program that 
writes the HTML pages governs access 
to them using cookie data that it extracts 
from the CGI environment. 

Can you use cookie-based authenti- 
cation in an application that’s based ona 
static archive? Yes. Some Web servers, 
including Quarterdeck/StarNine’s Web- 
Star and Microsoft’s Internet Informa- 
tion Server, can insert filters into the pro- 
cessing of client requests. These filters can 
inspect and act on CGI environment vari- 
ables. So you can extract cookie data 
without having to wrap an entire CGI 
application around every page of an ar- 
chive. Of course, the mechanisms are 
server-dependent. 


Barrier 4: The CGI 
Bottleneck 


The 16-MB 486/50 Dell on which INN 1.4 
runs happily couldn’t handle net.Thread. 
It was unusably slow. (On an SGI Indy, 
however, it ran quite well.) Why the 
molasses-like performance on the Dell? 
Every user action in net. Thread requires 
the server to suck in and interpret a big 
chunk of Perl code. The only way to scale 
up, given this architecture, is to throw 
more hardware at the problem. 
Net.Genesis says version 2 will rely less 
on Perl, more on compiled C code. Does 
that mean an interpreted language like 
Perl can’t break through the CGI bottle- 


Real Ports. 


Real Easy. When you need 
Adding serial ports to: < The result is increased per- the performance of 

“your TCP/IP network is i formance (115K baud on all 16 local ports with Ethernet 

mE INN Th lines), less Ethernet congestion, 1OBASE-T convenience, try 

Central Data's new EtherLite and a cost per port of under an EtherLite solution from 

Port Server. $100, Optimized device dnvers Central Data. Evaluate one 
Conventional terminal servers are available for Windows NT" free for up 1936 30 days. Call 

create awkward "pseudo" ports апа RISC-based UNIX? toll-free 1-800-482-0391. 

that are difficult to configure. The Modems. pa = " _ Or check 

EtherLite Port Server is different. | OM | out our 

Its “real” serial ports are not Put an end to ae Eum" web site at 

weighed down by modem cabling Miser nap//www.cd.com/ 

bulky telnet NU ы. hassles with the new — 

protocols and E- EtherLite Modem Server. 

confusing - ¢ It adds up to 16 PCMCIA 

configuration f modems in a single chassis. 


options. 
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required. 
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Ө Immature; cumbersome user interfaces  @ Sophisticated and responsive user 
interfaces . 


Ө Some newsreaders (eg. Forte's: Free 
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neck? Not necessarily. Consider building 
an application engine in Perl that runs as 
a daemon, along with a lightweight CGI 
stub that transmits user requests to the 
engine and receives data from it. This ar- 
chitecture will improve any CGI appli- 
cation, compiled or not. 

Two compiled applications that take 
this approach are Web Crossing, whose 
engine ran as a Unix process on the Indy, 
and Cold Fusion Forums, whose engine 
ran as an NT service on a Pentium-based 
Dell. Web browsers talk to both applica- 
tions’ engines by way of compiled CGI 
stubs. With the engine always running, 
the bottleneck becomes the Web server’s 
ability to execute the stubs. Convention- 
al CGI technology requires the server to 
spawn a process for each stub invocation. 
That’s expensive, particularly on NT. 
High-performance alternatives are emerg- 
ing in the form of APIs that enable Web- 
server-based applications to run as exten- 
sions of Web servers. 

Cold Fusion Forums supports three of 
these: the Netscape server API (NSAPI), 
the WebSite API (WSAPI), and the Process 
Software/Microsoft Internet Server API 
(ISAPI). I downloaded the ISAPI version 
of Forums (see the screen at left). It re- 
places the regular stub (dbml.exe) with 
an alternative one (dbml.dll) that runs 
in-process as an extension of the MS In- 
ternet Information Server. (Їп theory, it 
also works with Process Software’s Pur- 
veyor, although I didn’t try that.) Was it 
faster? Not noticeably; however, our con- 
ference didn’t generate enough traffic for 
a real stress test. 


Web vs. News 


Scanning the chart above, it’s easy to see 
what requirement disqualifies either an 
HTTP- or NNTP-based conferencing sys- 
tem. Need to cross firewalls? NNTP los- 
es. Need replication? HTTP loses. 

It’s harder to judge the benefits of each 
approach because both are evolving at 
warp speed. Based on the reactions of vis- 
itors to The BYTE Site, NNTP wins. But 
the boundaries are already blurry. News- 
readers are rapidly becoming more brows- 
erlike and vice versa. What matters is not 
how you deploy conferencing, but that 
you deploy this vital and underutilized 
communications tool. & 


Jon Udell is BYTE’s executive editor for new 
media. You can contact bim by sending e-mail 
to judell@bix.com. 


Using Internet With An Accent; 
You Can Browse, Publish & E-mail 
In Any Language. 


(Well, Almost.) 


Wren you re on the Web, do foreign languages look like 
something from another planet? Chances are, they seem 
positively alien under English Windows. 

ЕЕ At least, they did. With /nternet with 
an Accent, you can read and author Web pages in 
your language, and over 30 others, taking full 
advantage of the Internet's potential. 

Internet with an Accent includes 
Multilingual Mosaic™, a stand-alone browser, and 
a Netscape upgrade. Multilingual Mailpad™, an 
e-mail reader/writer utility you can use with your favorite 
MAPI mail software, or with the Pronto e-mail component 
provided. Multilingual Publisher™, which lets you create 
HTML Web pages using multilingual templates. And 
Multilingual Viewer™, for reading e-mail and documents 
written in more than 30 languages. We even included an 


FTP Dialer/Stack, Gopher, Newsreader, and Telnet — 
everything you need for truly global access. 
At last, you can discover opportunities all over 
the world, and not just where English is spoken. You 
can communicate in the language you speak, even 
if it isn't English. And you can finally access 
information from the Net's worldwide resources 
under any language version of Windows — 
whether its in Arabic, Finnish, Spanish, Russian, 
Portuguese, or any of over 30 other tongues. 
== So İf you're tired of being confined to English 
on the Web, contact your nearest dealer for more 


information. Or call us toll-free at 800-535-5256. Better 
yet, visit our Web site at http//www.accentsoft.com. 

We think you'll agree Internet with an Accent is 
one program that's out of this world. 


À Available at Borders, CompUSA, Computer City, Software Etc. and other retailers. 


е 


or Internet 
Per customer 


4 zi Accent Worldwide, Inc. 1401 Dove Street» Suite 470 • Newport Beach, СА 92660 


& info@accentsoft.com • Visit our Web site at htip://www.accentsoft.com and download a free demo. 
TM 5 8 For site, volume, reseller, ог OEM pricing, call 800-694-4050, or 714-223-0620, or fax us at 714-223-0629. 


©1989-1996 Accent Software int. Lid. All rights reserved. Accent and Malipad are trademarks of ASI. Mosaic is proprietary trademark of the University of Illinois. All other trademarks are properties of their respective companies. 
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Clusters for the Masses 


standards-based methods bring about 
closed clusters’ last stand. 


By Salvatore Salamone 


ultiprocessing fans say two heads are better than one. 
But proponents of clustering believe that it's even 
better if you throw some extra bodies into the mix. 
Clustering joins many systems together into one 
virtual system. Theoretically, this means that applications can 
run on any system in the cluster, and that people working at all 
the systems in the cluster have access to the same data. A cluster 
of computers is scalable, fast, and fault-tolerant. 

Unfortunately, we don't 
live in a theoretical world. 
The main obstacle to this 
transparent clustering is that 
different hardware and dif- 
ferent OSes don't often coop- 
erate with each other. To set 
up a cluster today, you'd have 
to purchase your systems 
from the same vendor, run 
the same OS on them all, and 
run the same clustering soft- 
ware on them to have a per- 
fect cluster. 

There is hope, however, 
іп the form of emerging stan- 
dards, especially in the Win- 
dowsNT arena. Here'salook 
at where clustering technol- 


ogy stands and where it's 
headed. 


What Clustering 
Is Good For 


Simply put, clusters increase 
availability and performance 
by loosely coupling two or 
more systems. These systems, 
however, appear to you as 
one. When you log in to a 
cluster, you needn't know which system in that cluster you're 
logged in to. If one system in the cluster fails, another takes over. 

It sounds like a simple fault-tolerant system, but it has an 
advantage. In a fault-tolerant system, you will typically have 
duplicate components that stand by until something bad hap- 
pens. In a cluster, however, all components are hard at work 
divvying up work. When something goes wrong, the other sys- 
tems in the cluster compensate. Unlike a fault-tolerant system, 
however, you may notice performance degradation when some- 
thing fails because the cluster will balance the same load on 
fewer systems. 


According to Donna Scott, research director at the Gartner 
Group, an information technology consultancy, the performance 
angle for clustering is sometimes overstated. *Clusters are 
good for reducing downtime," she says. “It’s possible you can 
get a performance boost by adding a node,” but you may gen- 
erate more contention for a shared device, thereby actually low- 
ering the overall performance. *Scalability has not been shown 
to be terrific in a shared data cluster," according to Scott. 

Àn excellent example of 
clustering occurred two years 
ago, when 1500 computers 
on the Internet worked for 
about eight months to break 
RSA Data Security's encryp- 
tion key challenge. This clus- 
ter exemplifies high perfor- 
mance (it was the first system 
to break the key), fault toler- 
ance (the systems involved 
went on and off the Internet 
unpredictably), scalability 
(1500 systems), and load bal- 
ancing (the whole system 
used only free CPU cycles on 
the systems involved). 

Nodes in small clusters 
that are aimed at business 
applications typically are 
connected together using 
standard network links or 
other common interfaces. 
For example, it is quite com- 
mon to link servers over an 
Ethernet or Fiber Distributed 
Data Interface (FDDI) net- 
work, Similarly, you might 
see systems sharing re- 
sources, such as memory, 
through a SCSI connection or a proprietary link. Digital Equip- 
ment’s VMSclusters, for example, can run over either the pro- 
prietary Cluster Interconnect (CI) bus, DSSI (which is similar to 
SCSI), or SCSI. And we’re just starting to see clusters brought 
together using newer technologies such as asynchronous trans- 
fer mode (ATM) or through a Memory Channel Interconnect 
interface, a clustering interface developed by Digital. 


Lock Management Is Key 


Any application can run on some kind of cluster, even if it isn’t 
designed to do so: If you log into a VMScluster and run a 
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spreadsheet, you’re running the same 
spreadsheet as you would if the VAX 
weren’t part of a cluster. 

But this spreadsheet isn’t taking advan- 
tage of all the cluster’s features. Say you 
had some difficult computation to run in 
that spreadsheet. It would run on only one 
processor in the cluster, and if the system 
that the spreadsheet were running on 
failed, it would crash. 

To take advantage of a cluster's load 
balancing and fault tolerance, you have 
to write it to use the OS's clustering APIs. 
Such APIs give an application access to sys- 
tem resources, including CPUs, memory, 
storage devices, and 1/O drivers to periph- 
erals. It is often a nontrivial task. Why? 
The answer is lock management. This 
becomes an issue when two users try to 
access the same record in a database, but 
they’re coming in through two different 
systems on the cluster—two systems 
that share the same disk farm, but not 
memory or processors. 

Fortunately, major database manage- 
ment system vendors, such as Informix, 
Oracle, and Sybase, have taken care of this 
problem for you. They offer versions or 
add-ons of their programs that are geared 
to run in clustered environments. 

One way this is accomplished is 
through a clustering scheduling pro- 
gram called a distributed lock manager. It 
works in a similar way to a file-locking 
mechanism in a traditional DBMS. With 
a DBMS, one user, for example, cannot 
change a table that is being edited by 
another user. [n a traditional DBMS pro- 
gram, the program resides on one server. 
This makes it somewhat easier to lock 
files. You will need a similar type of lock- 
ing when an application is distributed over 
several servers in a cluster. 

But what if you want to write an appli- 
cation? Ideally, you could write it without 
worrying about things like record locking 
between systems. That'saccomplished by 
using APIs to give applications access to 
services that synchronize multiple CPUs 
and other system resources. An alterna- 
tive is to use a distributed OS that han- 
dles many of these things for you. 

There are also other ways to accom- 
plish the same thing. For example, third- 
party solutions, such as Local Area Mul- 
ticomputer and Distributed Queuing 
System, help you break up an applica- 
tion so that it can run over a cluster. 

Also, middleware packages help you 
build clusters. One example of this type 
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To overcome this problem, a group of networking vendors has proposed a common wayto | 
develop distributed I/O subsystems that will be crucial to the success of clustered systems. 
The proposal is in the form of a set of specifications (called 20) that describe an I/O archi- - 


| tecture. Typically, you haveahost system that requires access to a subsystem (e. .g., a disk array 
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The OSM and HDM communicate through a ERES of solare called a communications 
layer. One of the benefits to using I?O is that it simplifies the development of clustered appli- 
cations. That's because developers do not have to write driver үн {оге every, ‘OS and: ver- | 


| sion ofan OS. 


ı With efforts like 120, the fla is finally Шора some standards that should make | 
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ofsoftwareis Hewlett-Packard's Service- 
Guard middleware, which gives you the 
ability to create a cluster of T500 servers. 

Thereare also some hardware vendors 
who are gearing their products toward the 
clustered distributed relational DBMS 
(RDBMS) approach. For example, NCR 
offers a combination of servers and mid- 
dleware to provide what is essentially a 
turnkey data warehouse system for large 
organizations. 


Kinds of Clusters 


You can think of clusters in two main 
ways: from the perspective of how stor- 
age devices are shared, or from the point 
of view of how an application executes on 
the cluster. Both these perspectives have 
alternative implementations. 

According to Scott, there are three 
main cluster architectures, divided by 
how they share their storage: shared disk, 
shared disk with lock management, and 
shared nothing. 

Ina shared-disk architecture, an appli- 
cation has access to data on disks on all 
other nodes. Examples are IBM's High 
Availability Cluster Multiprocessing 
(HACMP) for AIX and Hewlett-Packard's 
Multi-Computer Service Guard. This 
method is quite useful since it lets you 
keep data on machines that are optimized 
for just such a purpose. 

Shared disk with lock management is 
basically the same, but it adds software 


that deals efficiently with contention for 
the same data (e.g., two users who want 
to access the same record in a database). 
IBM’s HACMP, Oracle’s Parallel Server, 
and HP’s Multi-Computer Lock Manager 
are examples in this arena. 

In the shared-nothing architecture, an 
application running оп а node has access 
only to the data on its own disk drives. 
This architecture is optimized for pro- 
cessor-to-processor communication. 
According to Scott, this type of cluster 
usually employs data replication or also 
uses a shared-disk architecture to share 
data among the systems. 

From an application’s standpoint, 
there are two approaches to sharing а clus- 
ter’s resources. With data-sharing con- 
currency, applications know about shared 
storage resources but take little advantage 
of the other CPUs in the cluster (see the 
figure “Breaking Up Isn’t Hard to Do” on 
page 136NA 6). With parallel-execution 
concurrency, the application can run in 
parallel on several processors. The for- 
mer requires few code changes to give an 
application access to the cluster, while the 
latter requires a major coding effort so 
that the application runs in parallel оп sev- 
eral nodes within a cluster. 

One of the troubles with developing 
asystem based on parallel-execution con- 
currency is that there are many ways to 
partition an application. For example, you 
might take a complex SQL statement and 


Win a Notebook Computer! 


BYTE’s research department would like to know what your computer 


notebook requirements are. Please take a few minutes to fill in this form 


by June 30 and you will automatically be entered in the sweepstakes. 
The prize is this WinBook XP5, Pentium 75MHz notebook. 


Portable: a notebook or subnotebook computer 
weighing 8.5 lbs. or less. 


3 For the unit selected above in question 2, 
what weight would you be willing to accept? 


mu 


6 (If you require a color screen) What 
resolution will you require? (choose оле.) 


1 Do you plan to purchase a portable com- ну one.) 640 x 480 x 256 со1ог$............................ Л 
puter within the next 12 months? (Choose one.)) BBD qoc lE CERTUS vt e 800 x 600 x 256 EE agb. isisisi Л. 
, E 1 
Difinlélo ур&.......................-..-------..››е›ь›»- at 5.5 lbs 1024 x 768 x 256 colors .......................... € E 
Maybe (continue survey as if you plan to buy)... 2. 6.0 Ibs... —— анар { 1280 x 1024 x 256 colors .......................- 4, 
NO (continue survey as if you plan to buy) ......... —— 1 REN Em 1024 x 768 true color .............................. —" 
Û Check here if you have purchased in the last six months т) —— — 6. Uncen... scrobe ананна 6, 
B ibo: or MOPE. eontra 7; 
1A (If yes or maybe) Will this unit be paid for 4 What type of processor will you require? 7 Will you require the following in your 
by yourself or by your employer? LL portable, docking station or both? 
Self (please go on to Question 2) ............. , Inte Pone ТОМИ? ъан» 1. = 
n 
Employer (please go to Question 1B) o ' Intel Pent 90 MHz ҮҮТ REN — S — 
Intel Pentium 100 MEz............................. 3, 
| Intel Pentium 120 МН:.......................... E 4 
1B (if paid by employer) Approximately how [tel Pentium 133 MHz... .. .,. Available CD-ROM авта 
many are employed by your company: Intel Pentium 150 МН?.........................___в& AVallablefloppydrive.. — 5 __ no oan 
(Choose one.) Intel Pentium 166 MHz... Parallel port ................ 3ال‎ 4 0005. 46 
1000 or more етр1оуее$.......................... „Intel Pentium, unsure which version... ^ a  Serialport......... 7 17. __18 __19.__20, 
500-999 етрїюуее$.................................. g„ AMD —XÀ ss. Bhce pen... —— — و‎ 
100-499 employees "T— RR € RIEN 3, Cyrix t |0 Infrared port secs —Á— —— — 
50-99 етрїоуее$...................................... " а re meses e E. ARLE a ecciesia a 
Fewer than 50 employees ......................... 3. = Eee a Tape back-up .............. . 33. __ 34 35_34 
cy: nee E —— 4А What type of bus will you require? 
PROBE E Eu ae t. 8 What is the most important feature you 
2 Will you require CD-ROM with your next a аасооаанаанааааинаан: —— look for in a notebook computer? 
portable computer? (Choose оле. ) Bolt POI айй IS... е... гезе arias orones муе ч 
Yes, internal CD-ROM, built into notebook н No preference "NS —— —— 4 
Yes, ш CD-ROM, connected to port or 5 Which screen will you require for your 
docking ИНП... оаа ае ——2 portable computer? 
No M a aaa Sanaa ESSE DO жыша Screen type (Choose one.) 
Uncertain, 69992040019 9109824€006020008902024520000000 600020 4. Dual-scan color w— Hun—— 1. 
Active-matrix color ....................... == 
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Clustering 


split it into a number of discrete ele- 
ments such as scan, sort, and join. Each 
operation is then carried out in parallel 
within the cluster. In this way, a single SQL 
query is carried out more quickly. Alter- 
natively, you might instead keep the query 
intact but execute it on a number of data 
volumes or tables at the same time. 

Choosing between parallel-execution 
and data-sharing concurrency often de- 
pends on the application. With data shar- 
ing, you essentially execute the same 
algorithm on every machine. The algo- 
rithm must be modified so that it can take 
advantage of the fact that all the data the 
algorithm needs for its search or compu- 
tation isnot on any one node. So the algo- 
rithm must know, for example, that some 
rows of a database table are on this node 
and other rows on that node. However, 
overall the algorithm remains largely 
unchanged. With parallel execution, there 
must be a high degree of inherent paral- 
lelism in the algorithm. Such algorithms 
typically perform a number of indepen- 
dent operations sequentially. 

With either clustering approach, you'll 
needa way to monitor the application and 


Peadéssnádéesuotsaurssasónessesssepasin 
hen you're contemplating buying a 
clustering system, here are some 
questions to ask: 


What is the maximum number of 
nodes? | 


How far apart can those nodes be? 


What interconnects does the 
cluster use? 


How does the cluster perform load 
balancing? 


Is access to I/O devices symmetric, 
oris one system a master and others 
must go through it? 


If a node or disk fails, how does the 
cluster handle it? 


The Gartner Group's Donna Scott adds 
these questions: 


What types of failures does the soft- 
ware check for? 


What kinds of things can fail inside 
the same box or across other nodes? 


How easy is it to set up the cluster? 


Where is the vendor taking the 
cluster? 


Can it be used with my current 
hardware? 
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Breaking Up Isn't Hard to Do 


Data-sharing concurrency 


Search 
(Name = “Jones”) 


Parallel-execution concurrency 


Search 


(Name = “Jones” or “Smith” ey 


ј 4 data 
4 within cluster 


s » Search broken 
(Name = "Smith") into smaller tasks, 
A. which are executed. 


{Name = “Jones TU. rn | 


Data-sharing clusters are good when applications only need to share storage 
resources. If you also need concurrent processing, choose parallel-execution clusters. 


to ensure that the system is working as it 
should. That’s where you should see some 
action this year. For example, HP has 
announced a package called Cluster View, 
which lets you manage clusters. It works 
on clusters formed using ServiceGuard, 
which lets you link HP T500 servers over 
a Fibre Channel connection. 

With ClusterView, you get a graphical 
view of clusters and the nodes making up 
the cluster. Like most management sys- 
tems, icons representing the nodes change 
colors when a problem occurs. 


Help Is on the Way 


We can all think of many applications that 
would benefit from clustering—from 
databases to e-mail servers. As appealing 
as itis to make applications cluster- 
enabled, there's a big obstacle holding 
everyone back: You have to customize the 
clusterization of an application for each 
environment the application will run in. 

The reason for such one-at-a-time 
modifications of applicationsis that there 
are so many parameters to take into con- 
sideration. For example, one company 
may be running an Oracle database on a 
Windows NT-based Alpha server and a 
Unix RISC-based server. Another might 


use all NetWare servers. Still another may 
have a mix of NetWare and VAX systems. 

The challenge today is to develop a 
common way to partition an application 
so that it can easily be ported to the clus- 
tering environment. One step in that 
direction is IO, a platform-independent 
device-driver specification (see the text 
box “Clustering’s Path to Platform Inde- 
pendence?”). Ultimately, however, it's 
going to take more than device drivers. 

To that end, Microsoft formed a con- 
sortium with other vendors including 
Digital to develop a set of clustering APIs 
for NT. Microsoft officials said that the 
consortium intends to deliver clustering 
APIs in two phases. In the first phase, it 
will deliver an API that enables you to 
write applications that can fail over to a 
second Windows NT server. In the second 
phase, the API will enable load balanc- 
ing. This solution, however, is still OS-spe- 
cific. Unfortunately, it’s not likely that any 
vendor will overcome the technical and 
market hurdles to develop a truly cross- 
platform cluster. Ё 


Salvatore Salamone is a BYTE news editor. 
You can contact him on the Internet at 
editorsQ bix.com. 
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‘desktop systems to off-load 


Must-See 3-D Engines 


An inside look at the most popular 3-D environments: 
OpenGL, QuickDraw 3D, and Direct3D. 


By Tom Thompson 


n the film Amadeus, the Emperor says to Mozart, 
“Too many notes.” Developers trying to create 3-D 
applications could just as easily say, “Too many APIs.” 
l At last informal count, we knew of more than 50 
(see www.cs.tu-berlin.de/~ki/engines.html for excellent infor- 
mation on many of them). What’s a developer to do? 

We looked at the infor- 
mation about many of these 
3-D engines and created a 
short list of three you should 
look at first: Silicon Graph- 
ics’ OpenGL, Apple’s Quick- 
Draw 3D, and Microsoft’s 
Direct3D. Before committing 
your development efforts to 
any one of them, you should 
know how they work and 
what their strengths are. One 
caveat: As we went to press, 
we had only preliminary 
information on Direct3D. 

For cross-platform work, 
consider OpenGL (available 
on Unix, Windows NT and 
95, and the Mac), especially 
if you’re developing techni- 
cal applications. Its client/ 
server architecture enables 


graphics processing to serv- 
ers. QuickDraw 3D (QD3D) 
also has an advantage here, 
running on both Power Macs 
and Windows (NT and 95). 
OpenGL, however, does 
not handle some high-level 
functions (e.g., file formats). 
QD3D and Direct3D both do, removing that particular headache 
from your development list. QD3D also has hardware abstrac- 
tion, plus ready-made objects and built-in editing support. 
Which one is for you? If you program for the Mac as well as 
Windows, you want to develop for QD3D. If you want to take 
full advantage of PC hardware (as a game might), both Direct3D 
and Apple's RAVE (Rendering Acceleration Virtual Engine, the 
device-independent interface that QD3D uses) offer solutions. 


OpenGL 


OpenGL is the only graphics engine we looked at that extends 
beyond the PC and Mac to many flavors of Unix. Ona Unix sys- 


tem running the X Window System, a GLX extension library con- 
sisting of approximately a dozen calls initializes the windowing 
environment. The extension library then sets up a rendering con- 
text and makes a connection to the window’s frame buffer. 
OpenGL implementations on other platforms use a similar inter- 
face library to handle these system-dependent details. 

Compared to QD3D and 
Direct3D, OpenGL is not a 
high-level API. Its purpose is 
to draw objects. Such high- 
level tasks as object editing 
and fileI/O are left up to the 
application (e.g., Silicon 
Graphics! Open Inventor). 
Instead, OpenGL providesa 
platform-independent inter- 
face to a low-level rendering 
engine. This interface con- 
sists of about 250 drawing 
commands that let the pro- 
grammer describe objects 
and perform a set of opera- 
tions to produce the final 
image. You can call OpenGL 
from a variety of languages, 
including C/C++, FOR- 
TRAN, Ada, and Java. 

The most interesting fea- 
ture about OpenGL is that it 
uses a client/server mecha- 
nism to handle graphics pro- 
cessing (see the figure “Inside 
OpenGL’s Rendering En- 
gine" on page 138). A graph- 
ics client (e.g., a 3-D applica- 
tion) uses the OpenGL 
interface and the host's OS to 
transmit such graphics primitives as vertex coordinates, colors, 
and texture coordinates to a graphics server process that runs 
the OpenGL rasterizer. 

The rasterizer performs one or more graphics operations 
based on the current OpenGL graphics state and generates pix- 
els. The pixel values undergo a final processing stage that includes 
texture-mapping, fogging, antialiasing, depth testing, and blend- 
ing. This information goes to the client for display in the appli- 
cation window. 

Normally, the client and server run on the same system. How- 
ever, the advantage to the separation is that a low-cost desktop 
system can transmit OpenGL commands across a network to a 


JUNE 1999 BYTE 997 


high-performance system running the 
server process, which returns images to 
the desktop machine. 

OpenGL supports both an immediate 
mode and a retained mode for graphics 
operations. In the immediate mode, an 
application sends graphics commands to 
OpenGL, which promptly executes them. 
This provides a quick response to any 
changes to an image, acritical feature for 
interactive graphics applications. 

In the retained mode, sequences of 
graphics commands are stored in data 
structures known as display lists. Dis- 
play lists have two important advantages. 
First, if you must display a complex object 
frequently, you only have to reference its 
display list. Second, they let object infor- 
mation be shipped quickly through a net- 
work. A disadvantage is that frequent 
modifications to an object require gener- 
ating new object descriptions. 

A number of vendors provide 3-D 
applications and toolkits for use with 
OpenGL. Open Inventor is a 3-D toolkit 
that supplies a number of built-in graph- 
ics tools such as color and texture editors. 
It is available on workstations and Win- 
dows. It saves 3-D graphics in an Inventor 


OPENGL CONTACT INFORMATION 
Applications developers don't need to license OpenGL 
Companies that are creating and distributing OpenGL 
implementations and extension libraries need a license. 
They should contact Silicon Graphics at (415) 993-3062 
for licensing information. 


file format that’s a superset of the Virtual 
Reality Modeling Language (VRML), 
the industry-standard file format that 
describes 3-D objects on the Web. 

Here’s the lowdown: OpenGL lacks 
an object-oriented design like QD3D or 
Direct3D, but it’s available on Unix, Win- 
dows (NT and 95), and the Mac. It is also 
astandard, managed by a group called the 
Architecture Review Board, whose mem- 
bers include Digital Equipment, Micro- 
soft, and Evans & Sutherland. 

OpenGL supports a wide range of 
graphics environments that cover the 
spectrum in terms of cost and perfor- 
mance. On the low end, it provides soft- 
ware-only rendering for desktop PCs. But 
it can also communicate directly with 
high-end workstations equipped with 
visualization hardware that can draw 10 
million polygons per second. With its 
industrial-strength graphics primitives, it 
is ideal for CAD and architectural design 
programs. 
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3-D Technology 


Inside OpenGL’s Rendering Engine 


OpenGL architecture 


OpenGL application 
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penGL's core API provides a number of primitives that deal with points, lines, polygon 


surfaces, rational polygon curves and 


surfaces, and bit-mapped images. These primi 


tives can specify position coordinates, colors, surface normals, and texture coordinates. The 
rasterizer uses these primitives, along with OpenGL's current graphics state, to perform such 
graphics operations as stippling, fogging, texture-mapping, antialiasing, blending, masking, 
and depth testing on the resulting output pixels. ! ы 
To maintain portability, OpenGL doesn't support certain basic geometric objects (e.g.,a | 
box). However, you can assemble such objects by combining multiple primitives. The OpenGL | 
Utility Library (GLU) provides commands for building such common objects as spheres, cylin- 


ders, and cones. 


GLU has functions to coordinate transformations and tessellating polygons, and describe 
nonuniform rational B-splines (NURBS) curves and surfaces. (A NURBS curve is a3-D sur- | 
face, analogous to a Bézier curve in the 2-D PostScript language.) These NURBS surfaces 
can be trimmed (i.e., have holes cut in them, or irregularly shaped surfaces can be joined with- 
out cracks or overlaps), a useful property for CAD work or character animation. GLU also has 
utilities for scaling images and building texture-maps. 


QuickDraw 3D 


QD3D is a complete 3-D graphics envi- 
ronment (see the figure “QuickDraw 3D 
Supports the Macand Windows" on page 
140). The top level is an API that enables 
developers to create and manipulate 3-D 
objects and to read or write 3-D data to 
files. This APItalksto an extensible graph- 
ics pipeline that processes drawing oper- 
ations. The pipeline in turn talks to a 
thin hardware abstraction layer (HAL) 
that provides a device-independent API 


for game designers. (This HAL is known 
as QD3D RAVE. It shipped as a separate 
development kit for both Mac and Win- 
dows in March. For more information, 
see “Crave the RAVE” on page 49.) 
QD3D supports an immediate mode 
and a retained mode. The immediate 
mode is identical to OpenGL’s in that it’s 
up to the application to supply drawing 
commands to the renderer. In the retained 
mode, the object-oriented-programming 
(OOP) structures maintain the scene’s 


geometry for display and manipulation. 
continued 


Let Microway build your next Graphics Workstation, 
Web Server or Personal Supercomputer using 4 


The fastest motherboard . 


on the planet... 
333 MHz, 666 Mflops jf 


j 


It's a Screamer” 


| 
The Microway family of "Screamer" motherboards utilizes the fastest | 


processor to hit the workstation market in the last ten years! The DEC 
Alpha 21164 not only blows away all other CPUs, but has the VLSI | 
support needed to build memory systems that take full advantage of its | 
numeric speed. Microway Alpha based products set a new standard in | 
price/performance for workstations. The 266/300 MHz Alpha is a clear 
winner in both the numerics and integer processing arenas. With its 
ability to issue four pipelined instructions per cycle, the 21164 hits peak 
speeds of 1200 MOPS. Common numeric operations, such as dot prod- 
ucts, peak at mind-boggling, on-chip throughputs of 600 megaflops! This $ 
results in Linpack ratings that go from 100 to 400+ mflops (as vector 
lengths increase) and scalar rates of 80 to 150 mflops. Motherboards 
priced from $4995 for 266NT, systems from $8995. 


Memory, Cache, PCI... 

The biggest challenge to running numeric intensive code on 
CPU's clocked over 200 MHz is building a cache/memory 
subsystem capable of keeping up with the CPU's numeric 
units, The 21164's Harvard architecture starts with two 
32 deep 64-bit register files, followed by two 8K pri- 
mary caches and an internal 96K cache. The 
21164's external 128-bit data bus gets fed by 2 
to 8 MB of Bcache built with 10ns SRAMS. 
The 256-bit wide interleaved memory sub- 
system that backs up the Bcache can 
hold up to 512 MB of DRAM. The 
coup de grace is the Screamer's PCI 
bus interface, which can accommo- 
date both 32- and 64-bit PCI add-in cards. The 
Screamer is the biggest numeric winner Microway has intro- 
duced since we made it possible to run an 8087 in the IBM-PC in 1982! 


A motherboard by itself does not a system make. 
Microway adds the operating systems and compilers you need n _ 
to put the 21164 to work. These include NT, Linux, DEC UNIX L 
and OpenVMS, which now run thousands & =. 
of applications including AutoCad, Excel | | 
and Word. The Screamer and Microway's 
NDP Fortran, C | C++ and Pascal compilers 
are available co both OEMs and end users. 


Fas. 


And more... 
Microway also designs DSP 
cards based on the i860, personal 
SuperComputers that run up to 24 i860’s, Al- 
pha add-in cards and 32-bit globally optimized, 
RISC-scheduled compilers for the Alpha, 
Pentium and i860; running on DOS, OS/2, 
Т "UNIX, Linux, NT, DEC UNIX and 

OpenVMS. Whether you are an end user or an OEM, our 
technical staff will gladly configure the correct solution. Since 
1982, Microway has earned a solid reputation for designing 
state-of-the-art products and following up with excellent tech- 
nical support. 


Technology You Can Count On 


DEC, Alpha, OpenVMS and DEC UNIX TM Digital. 
NT, Excel and Word TM Microsoft. AutoCad TM Auto Desk. 
Screamer, NDP Fortran and Microway TM Microway. 


Microway: 


Corporate Headquarters: Research Park, Вох 79, Kingston, MA 02364 USA • TEL 508-746-7341 • FAX 508-746-4678 
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While the immediate mode offers fine- 
grained control for those applications that 
need it (e.g., animation, where all the 
objects change constantly), the retained 
mode lets you store the scene’s geometry 
in an object database. The retained mode 
makes it easier to read and write objects, 
and it enables data structures to be cached 
for fast display or hardware acceleration. 
Programmers can opt to use one image 
mode exclusively, or both as the situa- 
tion demands it. 

Where QD3D differs radically from 
OpenGL is that it is an object-oriented 
graphics system. A new instance of an 
object can inherit characteristics from its 
class, including the geometry, size, ori- 
entation, color, texture-maps, and light- 
ing, which makes for rapid construction 
of a scene’s objects. This also simplifies 
the maintenance of each object’s infor- 
mation for manipulation and display. 

High-level API commands let you 
create, rotate, edit, illuminate, and apply 
transformations to objects. A widgets 
mechanism provides visual “handles” that 
allow you to edit or scale an object inter- 
actively. Thanks to QD3D’s object-ori- 
ented design, you need no knowledge of 
the 3-D object’s internal structure to per- 
form these actions. Currently, you can use 
only C/C++ to make QD3D calls. 

Also unlike OpenGL, QD3D lets you 
read and write 3-D images in a common 
3-D metafile (3DMF) format. This for- 
mat saves not only each object's geome- 
try, butalso its lighting and texture-maps. 
Also, 3DMF enables applications to copy 
and paste 3-D graphics or drag and drop 
them into other applications. 

Apple provides the ANSI source code 
for the parser functions that read 3DMF 
files. You can find Unix, Windows, and 
Mac versions of the parser code at http 
://product.info.apple.com/qd3d/Parser 
.HTML. In March, Netscape, Silicon 
Graphics, and Apple jointly announced 
plans to develop a binary file format for 
Moving Worlds, a cross-platform specifi- 
cation for dynamic 3-D environments on 
the Web based on the 3DMF format. 

QD3Dis for those who want the OS to 
sweat 3-D's technical details. The API sup- 
plies a wide variety of basic objects (e.g., 
lines, spheres, and cones) that let you pro- 
totypeascene rapidly. It provides an inter- 
face that lets you visually edit these 
objects. Its architecture is extensible, so 
you can use third-party renderers or 
obtain access to hardware accelerators. 
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| 3-D Technology 


QuickDraw 3D Supports the Mac and Windows 


QuickDraw 3D architecture 
А User interface - = 


| Input architecture | | Input architecture | 


3-D application 


NS Custom ccm 
VENE Plug-in shaders 


Plug-in accelerators (RAVE] 


O Core QD3D 1.1 component 
E Extensible in QD3D 1.1 
[|] Extensible in future versions 


Third-party geometric and rendering engines 
can be seamlesly added to the QD3D graphics 


environment under either Mac or Windows 
implementations. 


You can also cut and paste graphics 
between applications or save the infor- 
mation into the cross-platform 3DMF for- 


QUICKDRAW 3D CONTACT INFORMATION 
There are no licensing fees for QD3D. Developers should 
obtain a QD3D license from sw.license@applelink 
.apple.com. 


mat. Because of its acceptance as part of 
Moving Worlds, QD3D's 3DMF format is 
becoming a de facto standard. Finally, 
QD3D is available on both Macs and PCs. 


Direct3D 


Direct3D is Microsoft’s 3-D API. It'sa new 
addition to the company's DirectX inter- 


Graphics pipeline 
QuickDraw 3D object 


Perform rasterization 


QD3D has a two-stage virtual graphics 
pipeline. Because QD3D objects use 
an object-oriented-programming | 
inheritance, the graphics state of the 

pipeline is updated automatically. 
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active-media technology family. At the 
time of this writing, it is scheduled to ship 
in the second quarter, for Windows 95 
only. Microsoft tells us we can expect 
releases for Windows NT and the Power 
Mac by the end of the year. On the basis 
of preliminary specifications, we believe 
that Direct3D will provide an excellent 
environment for Windows 95 3-D devel- 
opers—especially game developers. Its 
cross-platform capabilities, however, 
are currently nonexistent. 

Although it is not cross-platform, 
Direct3D hides some of the differences in 
vendors’ 3-D acceleration hardware (see 
the figure “Microsoft’s 3-D Platform”). It 


Looking For A Data Compression Utility for Windows? 
There Is Only One Choice. 
PKZIP for Windows 


The growth of the Internet and the increased use of World Wide Web 
browsers is creating a greater need to compress data files. Saving disk space 
and saving on-line phone charges are big benefits of compressing data files 
with PKZIP 9for Windows. PKZIP for Windows compresses files an average 
of 50-70% with many large text and database files compressing well over 
90%. PKZIP's simple point-and-click interface lets you easily compress one 
file or all files on an entire hard drive, and store them in the .ZIP file. 
PKWARE® provides the best and fastest data compression technology on the 
market, try it and see! 


PKZIP for Windows allows you to easily open files created with PKZIP for 
DOS Version 2.04g. PKZIP is also compatible with Windows 3.1 or higher 
and Windows 95. 


Use PKZIP compression whenever you are: 


At Home 

The Internet contains many .ZIP files you can access through a World Wide 
Web browser. PKZIP also lets you archive files such as the digitized family 
photo album or annual budget in .ZIP files, saving you space on your hard 
drive. 


On the Road 
Use .ZIP files when sending email, storing presentations, or transferring files 
between your office PC and your laptop. 


At the Office 
Network and system administrators save space on their servers and reduce 
traffic over the intranet or corporate network using .ZIP files. 


Data compression is as important now as it was when hard drives were small 
and modems were slow. New software applications and the files they create 
continue to grow in size. Intranet and Internet traffic are growing at a 
phenomenal rate. These growing trends make zipping and unzipping data 


files an important utility for everyone who uses a personal computer. 
PKZIP for Windows $49, PKZIP for DOS $47 plus shipping and handling. 


Call (414) 354-8699 


{(PKWARE,.. 


The Data Compression Experts? 


9025 N. Deerwood Drive / Brown Deer, WI 53223 USA 
FAX: 414-354-8559 BBS: 414-354-8670 
Email: info@pkware.com WWW: hftp:/Avww.pkware.com 


1992 Dvorak/Zoom Award 

1992 Premiére Computing Magazine Award 
1992-1995 PC Computing World Class Award 
1993 Shareware industry Award 
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Put Your Executables on a Diet 


PKLITE™ increases your 
valuable disk space by 
compressing DOS and 
Windows 16-bit executable 
(.COM, .EXE and .DLL) 
files by an average of 45%. 
The operation of PKLITE is 
transparent, all you will 
notice is more available disk 
space! Price $46 


Software developers, save disk space and media costs 
with smaller executables. You can distribute your 
software in a compressed form with PKLITE 
Professional™ PKLITE Professional gives you an extra 
option to compress files so that they cannot be expanded 
by PKLITE. This discourages reverse engineering of your 
programs. Price $146 


Put Compression Into YOUR Application 


The PK WARE Data Compression Library® products 
allow you to incorporate data compression technology 
into your software applications. The application 
program controls all the input and output of data, 
allowing data to be compressed to or extracted from any 
device or area of memory. 


The all-purpose Data 
Compression Algorithm 
compresses ASCII or 
binary data quickly. 
The routines can be 
used with most 
compatible language 
compilers. Separate 
DOS, DOS32, 
Windows, OS/2, Win32 
and UNIX versions are 
available! Call for 
pricing. 
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does this by using a HAL. The HAL inter- 
face lets programmers obtain information 
about the underlying hardware’s charac- 
teristics, including device-specific and 
performance information. Because some 
systems might lack acceleration hardware, 
a Hardware Emulation Layer (HEL) emu- 
lates these features in software. The HEL 
ensures that all the Direct3D services are 
available to an application on any system, 
possibly at reduced performance. 

Like OpenGL and QD3D, Direct3D 
supports both immediate and retained 
modes of operation. Direct3D's retained 
mode resembles QD3D in that it offers 
developers an object-oriented high-level 
interface to applications for manipulat- 
ing 3-D objects. After you load an object 
using one API call, you can rotate and scale 
itusing other API calls. The retained mode 
provides API calls that read and write a file 
formatthatstores 3-D data. This data con- 
sists of predefined 3-D objects, meshes, 
textures, and animation sets. This file for- 
mat lets applications exchange 3-D infor- 
mation and play back animation se- 
quences in real time. 

Direct3D's immediate mode is a thin 
API ayer that deals with polygons and ver- 
tices. Theimmediate-mode API passes dis- 
play lists composed of vertex data and 
graphics commands—known as execute 
buffers in Microsoftterminology—to the 
rendering engine for processing. This sys- 
tem provides a high-performance device- 
independent mechanism that lets pro- 
grammers access a system's graphics 
hardware or tap into hardware accelera- 
tors. This mode doesn't offer any object 
or scene management engines; such func- 
tions are the application's responsibility. 

Theimmediate mode is best suited for 
developers who have an application 
with its own rendering engine, yet wish 
to access a system's hardware-accelera- 
tion features. Currently, you use C/C++ 
to access Direct3D calls. Support for Vi- 
sual Basic is planned. 

Direct3D offers a variety of graphics 
objects. In the immediate mode, these 
objects include execute buffer, matrix (for 
transformations), light, texture, mate- 
rial (an object’s surface properties), view- 
port (the screen region owned by the 
object), device (the hardware managing 
the screen), and interface. The retained 
mode provides additional objects based 
on the immediate-mode objects, includ- 
ing polygon face, mesh, frame (manages 
the position of all the objects in a scene 
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3-D Technology 


Microsoft’s 3-D Platform 


Direct3D architecture 


Win32 application 


Other 3-D 
engines 
(OpenGL) 


Direct3D HAL/HEL 


The Direct3D pipeline uses three 
software modules to create an 
image. These modules can be 
switched under software control 
or pass data and commands to 
acceleration hardware. 


Art hitecture 


iminatic 
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and their orientation), shadow, апа апі- 
mate (used to apply transformations to an 
object, such as scaling and position). 
Direct3D is more like OpenGL in that 
it provides drawing primitives, but not 
such basic objects as spheres, cylinders, or 
cones, as QD3D does. It's not clear at this 
time whether such objects will be avail- 
able in a separate library, or whether you 
will have to construct them from scratch. 
Also, information on the interactive edit- 
ing of these objects is lacking. 
Direct3D has beena long time coming, 


Rasterization 
module 


Graphics pipeline 


Direct3D API 


Direct transform 
calls, graphics 
state commands 


Graphics state 
commands 


DIRECT3D CONTACT INFORMATION 
You don't need a special licensing agreement or have 
to pay royalty fees to use DirectX 2.0 SDK, which con- 
tains Direct3D. To obtain further information about 
DirectX, consult the Microsoft Web site (www 
.microsoft.com/imedia). 


but it stands to exorcise all the hardware 
headaches that plague both 3-D pro- 
grammers and game designers. It and the 
other DirectX technologies promise to 
clean up the PC's low-level act, possibly 
achieving real device independence for all 
software, not just 3-D applications. Like 
QD3D, it has an extensible architecture 
and can take advantage of systems with 
hardware accelerators. It also provides 
animation features that will be of use to 
game and multimedia programmers. 
However, Direct3D is available only on 
systems running Windows 95, which lim- 
its its audience in the short term. 


Three 3-D Choices 


Your choice of API clearly depends on your 
needs. The easiest question is, ^ What plat- 
forms will the final application run on?" 
OpenGL runs on Unix, Mac, and PCs run- 
ning Windows NT and Windows 95. 
QD3D has the next largest audience, run- 
ning on Power Macs, Windows NT, and 
Windows 95. At present, Direct3D hasthe 
smallest audience, running only on Win- 
dows 95. 

After that, the questions get more dif- 
ficult and the answers become less black- 
and-white. OpenGL is particularly good 
at technical applications such as CAD and 
architectural drawing. QD3D is here 
today. It offers high-level access to 3-D 
acceleration hardware. It also provides 
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b communications board for remote access. This breakthrough 
performance is achieved by putting eight ports and a RISC processor 

onto one chip. So you get all ports sustained at 460 Kbps 


ur full duplex at half the price of the Digi!*‏ و 
а In the fast-paced world of V.34 modems and ISDN‏ ا 
^A. terminal adapters, users demand higher performing‏ 
s communications boards that avoid data loss.‏ 
к, RocketPort RA uses larger FIFOs to provide faster‏ 


read times, increase throughput, streamline host 
utilization and ensure data integrity. 


CPU Read Time (us)** 


RocketPort AccelePort 


Unlike other boards, RocketPort RA is I/O mapped, so 
conflicts in configuring shared memory are a thing of 
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A RocketPort improved reliability without compromising 
performance. Our fully integrated, powerful ASIC technology 
uses 80% fewer components to yield unmatched 


standards for reliability. 


Our 30-day trial and 5-year warranty are 
supported by accessible, expert technical people 
and 24-hour BBS access. 


"Based on published connect speed and retail price. All product and 
company names are trademarks of their respective companies. 


"Measurement based on driver call times. 


See for yourself, call 1-800-926-6876 
or e-mail at INFO@COMTROL.COM. 
Ask for our Performance Benchmarks 
study and a list of distributors. 
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nonuniform rational B-splines (NURBS) 
support, which makes it attractive for 
CAD work. Direct3D should boast such 
impressive features as a high degree of 


| 8-D Technology 


hardware abstraction, and its animation 
features will be of use to game and multi- 
media programmers. 

Game designers probably have the 
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hreedimensional rendering often consists of many small tasks that needtobedone almost 


in parallel. To boost performance, all three of the APIs we talk about in this article consist 
of reentrant code, which makes them well suited to work in multithreaded OSes, However, 
there are subtle differences in how they handle threads. 

OpenGL can handle several program threads, where each thread manages a separate 
window. Alternately, several threads can divide and conquer an imaging job within a single 
window. It's important to note that reentrant code by itself doesn't guarantee concurrent 
graphics processing. The OpenGL commands that control the graphics state make con- 
current processing possible by saving and restoring the graphics environment for each win- 
dow as the execution context switches among threads. 

Release 1.1 of QuickDraw 3D (ODSD) supports interactive rendering using multiple proces- 
sors or a multithreaded application. Because QD3D's View class object retains the graph- 
ics context, context switches between different graphics states for different threads or dif- 
ferent processors are handled automatically. Unlike OpenGL, OD3D has no support for 
дейын} processing over a network, but OD3D's architecture Pans third- Nas) Plugins 
to do this 


Direct3D supports amultithreaded EVOR where different applications can Ча de 


different windows simultaneously. It is not optimized for multiprocessing, because Windows 
95 is optimized for single-processor systems. Like QD3D, retained-mode objects encapsu- 
late graphics state information. This allows the graphics state of the rendering pipeline's mod- 
ules to be updated automatically when a context switch occurs between threads that man- 
age different scenes. Applications using the immediate mode must save and restore the 
graphics state of the pipeline Млава ув ona context switch. 
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hardest decision to make regarding a 3-D 
API, especially for the Christmas season. 
Direct3D's presence is limited at present. 
Combined with the fact that the Power 
Mac implementation will arrive too late 
in the year to be of value, those going the 
Direct3D route should anticipate a small 
market. Apple's QD3D RAVE has been 
available for several months on Power 
Macs and PCs. Thus, this API offers the 
developer a larger market. 

While Apple's lead of several months 
in this area seems slim, remember that 
most of the QD3D components shipped 
last year and have been field-tested on the 
Mac. Although Microsoft released a 
beta version of Direct3D in October 1995, 
thespecification has been under constant 
flux until recently. Direct3D thus starts 
out new when it ships. Practically, game 
programmers might opt for QD3D RAVE 
for this year, or write to the Reality Lab 
interface until the Direct3D situation 
settles. ЇЙ 
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Looking for ways to achieve 
more with less? More perfor- 
mance with less hardware? 
More productivity in less time? 
More bang with less buck? 


Presenting the Photon microGUI."" 
QNX's full-featured windowing 
system that can give even your 
smallest PC-based realtime systems 
a phenomenal front end. 


Breakthrough Architecture 


Photon is built around a 45K 
microkernel and modular 
processes, so you can easily add 
or remove graphics functionality 
to fit your target. 


The cornerstone of Photon’s 

event-driven architecture i is the 
QNX realtime gm 
OS. Which 

means Photon 
applications 
inherit | 


au message- 
/ based IPC, and network- 
distributed processing. 
The result is a realtime 
graphical platform 
never before seen 
in the PC 
world. 


„A WET into 
your embedded 
system from an 
X workstation. 


й and ії won’t cost 


Breakthrough Connectivity 


Imagine being able to see 
into your embedded device — 
and control it — from a remote 
QNX box. Or from an 
X workstation. Or from 
a Windows-based PC. 


Photon's jump-gate ni 
connectivity" even lets you / E 
“beam” or transportan / | 
application from one 

QNX node to another! 


Breakthrough Efficiency 


Photon can deliver high- 
end, workstation-class 
graphics even on low-cost 
PC hardware. It uses memory 
wisely. And it comes with a low 
runtime price tag. 


You can also expect to save 
development time, thanks 
to Photon’s easy-to-use 
API and extensible  . 
widget library. P" dl And 
.^ when you 
use the code- 
generating Photon 
Application Builder, 
` you won't have to spend 
РА апу time coding your 
F, interface by hand — 


you an arm and 
a leg either. 


Breakthrough Performance 

Imagine the power of 

a high-end graphics system, 

but with the agility of a 
realtime executive. With 


Photon’s impressive 
drawing speeds 
(even across phone 
lines!) and intuitive 
UI design, your 
embedded PCs 
will look and feel 
like turbo- 


„а window into your 
embedded system even from Charged 
within MS-Windows. 


workstations. 


Photon Takes You Places 


With Photon’s phenomenal 
performance, incredible efficiency, 
unique jump-gate connectivity... 
there’s no telling how far you 
can go. And since Photon supports 
Unicode, you'll 
be able to take 
your realtime 
solutions 
anywhere 

in the world. 


The Photon Application Buiider 
beats tedious hand-coded GUI 
building hands down! 


The Leading Realtime OS for PCs 


To find out more about the leading realtime OS for PCs, 


call 800 676 0566 or 613 591 0931. (EXTENSION #1025) 
Or reach us via email at info? qnx.com or on the web at http:/www.qnx.com. 


^ 
At last, a window into the black box. 
Photon lets you monitor and control your 
embedded system from remote computers — 
even from non-QNX platforms. 
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Building Bandwidth 


year ago, buying ISDN termi- 
nal adapters was easier than 
it is now. There were only a 
handful to choose from. 
Today, you must sort through a crowded 
field to find the terminal adapter (TA) that 
best meets your business needs, but you'll 
find an improved product. The most 
capable TAs can handle jobs ranging from 
PC-to-PC communications to videocon- 
ferencing. 

We've selected three external, single- 
line units that have the features we believe 
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are most important for serial-port com- 
munications, including remote LAN and 
Internet access. All three support the PPP 
used by Internet service providers (ISPs) 
and Multilink PPP (MP) for channel 
aggregation. PPP supports a single 64- 
Kbps ISDN B channel, while MP aggre- 
gates up to six B channels for greater 
throughput (see the Tech Focus on page 
147). 

The reviewed TAs support V.120, the 
lingua franca for PC-to-PC ISDN links. It’s 
an international standard for single-chan- 
nel serial communications that supports 
rate negotiation. These devices also 
include the convenience of an RJ-11 jack 
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or two. Thus, you can make outgoing 
calls with your old analog phone or send 
faxes from your fax machine. The TAs 
handle the A/D conversion. In addition 
to feature sets, we also evaluated perfor- 
mance, interoperability, and—because of 
the difficulties encountered with ISDN 
installations—technical support. 

The three TAs we tested are ADAK 
Communications’ Model 221, Motorola 
Information Systems Group’s BitSurfr 
Pro, and 3Com’s Impact ISDN External 
Digital Modem. (These products are not 
technically modems.) All come with 
DOS/ Windows 3.x software. The TAs 
from Motorola and 3Com also support 
the Mac. Under other OSes, you must 
resort to AT commands. By the time you 
read this, other TAs will have similar fea- 
ture sets, including Farallon's Netopia 
and U.S. Robotics’ Courier I-modem. 


Interface and 
Configuration 


ISDN has two physical interfaces, U and 
S/T. The telephone network delivers a 
two-wire U interface. A device called a 
network terminator (NT-1) converts the 
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Uinterface to an eight-wire S/T interface. 
In a typical single-line installation, you'll 
want a TA with a built-in NT-1 to convert 
the U interface. All three reviewed TAs 
have this feature. 

In an environment with a large net- 
work, such as the test facility that was 
used for this review, you may have many 
incoming ISDN channels arriving via 
rack-mounted NT-1s located in a build- 
ing's wire room. In such a case, only the 
S/T interface is provided at the face- 
plate. However, because they all have a 
built-in NT-1, the TAs we tested couldn't 
connect to an S/T interface. Therefore, 
we had to rewire the ISDN feeds in the 
wire room. Ideally, a TA should have a 
built-in NT-1 and provide both U and S/T 
interfaces on the unit. 

ISDN line configuration, which is nor- 
mally a nasty issue, was no problem with 
any of these devices, once we wired U 
interfaces. The TAs from Motorola and 
3Com support the ISDN Ordering Code 
(IOC) system. IOCs relate the device's 
ISDN configuration to predefined code 
words such as Capability S. This spares 
you from having to provide complex con- 
figuration parameters to the telephone 
company. 
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he ADAK 221 TA has more features 

than the other two TAs we tested, 
but it’s also the most difficult to set up and 
use. It handles both switched and packet 
data, and it operates with many proto- 
cols, including clear-channel data, V.120, 
X.25, SLIP, PPP, and MP. Besides sup- 
porting analog devices, such as modems 
and fax machines, this TA also provides 
connections for external ISDN devices 
through its S/T output jack. 

The front panel has two RJ-11 jacks for 
analog devices, two RJ-45 jacks for the 
ISDN U and S/T interfaces, and two RS- 
232 connectors. LEDs indicate power, 
network activity, and error status. The 
network activity lights indicate U and S/T 
interface synchronization but not call sta- 
tus, which sometimes left us wondering 
whether we had a call active. 

The ADAK 221 is the only one of the 
three with both U and S/T interfaces. 
However, the S/T jack is deceiving; it han- 
dles only external ISDN devices, not an 
incoming S/T interface. Because the 
ADAK 221 carries FCC Class A certifica- 
tion, it isn’t legal for residential use. 

The intimidating 136-page manual is a 
highly technical document, and configu- 
ration options are complex. The docu- 
mentation devotes nine pages, for exam- 
ple, to flow diagrams that illustrate the 
unit’s many menu options. Clearly, this 
is a device that’s designed for network 
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We test single-line ISDN terminal adapters that can 


and communications professionals, not 
for home or small office use. 

You can configure the ADAK 221 
through AT commands, the ITU X.28 
packet-data command set, its built-in 
menu system, with a Windows 3.x con- 
figuration utility, or, most interestingly, 
through a voice interface. The Windows 
utility had several bugs. With one bug, 
scroll bars disappeared from a text win- 
dow, hiding off-screen data. Another bug 
prevented the saving of configuration 
files to the host PC's hard drive. Because 
the utility could properly read and write 
configuration information to the TA’s 
nonvolatile memory, the configuration 
file was somewhat redundant. ADAK 
promised an updated version of the 
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handle any job. By jeffrey N. Fritz 


configuration utility (it didn't arrive). 

The voice-configuration interface works 
through a telephone you plug into one of 
the analog line jacks. Voice commands are 
supposed to guide you through the con- 
figuration of the device, but it didn’t work 
well enough to make it worth using. 

One flaw we noted was the ADAK 221’s 
inability to adapt to the terminal speed. 
The Motorola and 3Com units monitor 
terminal speed and automatically adapt 
themselves to speed changes. By com- 
parison, changing speeds with the ADAK 
221 requires you to do a series of awk- 
ward commands. If you intend to use the 
unit at a single preset rate, this won’t be 
much of a problem. Otherwise, its lack 
of autobaud capability is very limiting. 


ТЕСН Ret ARCHITECTURE 


A Basic Rate Interface (BRI) ISDN connection provides two 64-Kbps B channels for data 
communications. Inverse multiplexing can aggregate both into a single 128-Kbps vir- 
tual channel—if your terminal adapter supports it. Two of the most popular ISDN inverse 
multiplexing schemes are Bandwidth on Demand Interoperability (Bonding) and Multi- 
link PPP (MP). 

Bonding is typically used for aggregating multiple B channels during videoconferenc- 
ing sessions. MP, as defined in the specification called RFC 1717, is more commonly used 
for network connectivity. The main difference between the two protocols is in how the 
additional bandwidth is handled. 

Bonding aggregates channels in hardware, and the bandwidth negotiation occurs dur- 
ing call setup. Once the call is in place, there is no mechanism to add or remove channels. 
MP channel aggregation, on the other hand, is generally done less expensively in soft- 
ware. MP can also allocate and deallocate channels on the fly, and negotiation is rapid, 
making it ideal for the bursty nature of data applications. 

A proposed MP extension is called Bandwidth Allocation Contro! Protocol (BACP). BACP 
allows both ends of an ISDN connection to inform each other when they are about to 
bring up an additional channel or when they are preparing to tear down a channel. This 
will allow for cleaner administration of bandwidth changes than occurs now with MP. 

For remote LAN connections and Internet hookups, the ability to add or shed B chan- 
nels is desirable, making MP preferred. For a WAN, it keeps remote-connection costs down 
by trimming channels to fit the current load. For a single user, you can have a fast two- 
channel Internet connection and yet drop a channel to take an incoming voice call. 
V.120 doesn't support channel aggregation. 
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ISDN Adapters 


| nstead of the usual utilitarian box, Мо- 
torola’s BitSurfr Pro is a sleek, rounded 
design. With a small footprint, it fits unob- 
trusively on a desk. Front-panel lights indi- 
cate ISDN link status, analog call status, 
and ISDN call status. LEDs also indicate 
receive and transmit data. Unfortunately, 
there are no lights to indicate how many 
or which B channels are connected. Bit- 
Surfr Pro supports both MP and Band- 
width on Demand Interoperability (Bond- 
ing) channel aggregation. 

The rear panel provides two analog 
ports with RJ-11 connectors, an RJ-45 con- 
nector for the ISDN U interface, and a sin- 
gle RS-232 connector. There is also a 
four-position DIP switch, but other than 
making sure that all switches are off, you 
don't need to bother with it. 

An intimidating barrage of errata, 
addenda, and advisories greets you upon 
opening the BitSurfr Pro carton. There are 
no less than nine separate documents bun- 
dled with the unit. Motorola should 
update its manual and do away with some 
of the superfluous sheets. 

Some of the additional documentation 
is due to the generous amount of software 
that Motorola bundles with the unit. 
Besides the Windows configuration soft- 
ware, Motorola included NetManage’s 
Internet Chameleon, a Windows-based 
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TCP/IP package; Pacific Comm Ware’s Tur- 
boCom/2, a Windows communications 
driver set; and a limited version of 
Hilgraeve’s excellent HyperAccess com- 
munications program. Motorola also 
offers a version of the BitSurfr Pro with 
Mac software (for the same price). 

It’s relatively straightforward to con- 
figure and use the BitSurfr Pro. You can 
configure the device with the Windows 
configuration manager (the most conve- 
nient way), AT commands, or a rudimen- 
tary menu system invoked by typing 
AT@MENU. If you have experience with 
modems, you will feel at home using the 
BitSurfr Pro. 


5 3Com Impact 


iT 
AL Vy 


he boxy 3Com Impact ISDN External 
Digital Modem is also fairly simple to 


use, though it comes with fewer extras. 


than Motorola's offering. Unlike the Bit- 
Surfr Pro, front-panel indicator lights do 
show the call status for both B channels. 
Thereare also D channel status, test mode, 
and power indicators. Strangely, the D 
channel status light goes off when the 
line is synchronized. Also, the Impact has 
no receive or transmit data indicators. 
The rear panel includes one RJ-11 phone 
out jack for an analog device and an RJ-45 


for the ISDN U interface. The Impact has 
one DB-9 serial connector instead of the 
larger DB-25 connectors used by the other 
ISDN TAs, but it comes with the appropri- 
ate cable and a nine-to-25-pin adapter. 

Bundled software is limited to a copy of 
the TurboCom/2 communications drivers 
anda Windows-based configuration man- 
ager. The brief but well-written user's 
manual is packed with useful information. 
A quick start guide is also included. 

The Impact’s simple configuration util- 
ity istoo Spartan. A single screen provides 
only five configuration parameters, and 
there are things it can't do (e.g., switch 
between PPP and V120 or use 64-Kbps ISDN 
connections). These and several other 
options require setting S registers through 
AT commands. 

Strangely, the Impact is set up for 56- 
Kbps connections by default. You have to 
specifically set it to 64 Kbps by typing the 
command ATS60=64. Also, each time you 
run the configuration utility, it resets the 
S60 register back to 56 Kbps. If you don't 
know this, you will sacrifice 8 Kbps of 
throughput in end-to-end ISDN calls. 


Performance and 
Interoperability 


We asked each vendor to provide two pro- 
duction units for testing. We connected 
one unit to the serial port of a Dell Lati- 
tude 4100CX notebook with a 100-MHz 
486 processor and the other to a 120-MHz 
Dell OptiPlex XMT 5120 Pentium sys- 
tem. Both systems had up-to-date serial 
ports with buffered 16550 universal asyn- 
chronous receiver/transmitters (UARTs). 

As a V.120 throughput test, we trans- 
ferred a 155-KB bit-map file from one sys- 
tem to the other over an ISDN connection 
using the ZMODEM protocol with Pro- 
comm Plus under DOS. At 9.6 and 19.2 
Kbps, the transfer performance of all three 
pairs of TAs was similar. At 57.6 Kbps, we 
started seeing throughput differences, with 
the BitSurfr Pro leading slightly (see the fig- 
ure ^ISDN TA Comparison" on page 150). 

When we pushed TA settings to 115.2 
Kbps, all the devicesexperienced frequent 
cyclic-redundancy-check (CRC) errors as 
data was corrupted at the higher speeds. 
The errors and resulting transmission 
slowdown may have been due, in part, to 
serial-port limitations on one of the Dell 
systems. However, some of the CRC errors 
were due to the inability of the TAs to 
process asynchronous data at rates of 
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Call today for your free Fast Ethernet topology poster. 


In the race to build the 
best Fast Ethernet solution, 
SMC just pulled a fast one. 

Because in tests by 
LANQuest Labs*, the SMC 

EtherPower 

10/100™ demon- 

strated higher 

throughput than 

both 3Com and 

Intel Fast Ethernet 

cards— 

with effi- 
ciency ratings that, frankly, left 
3Com in the dust. 

On top of leading 
performance, the SMC 


EtherPower 10/100 provides top- 
quality features. Like super-fast 
installation (30 seconds or less). 

The 

industry's 
VT er. Ee best 

ЕЕ. technical 

support. 
And a highly competitive price of 
only $142 each. 

And our dominance on the 
desktop is just the beginning. 
SMC also provides complete 
Fast Ethernet workgroup solu- 
tions—with the TigerHub™ 100 
Fast Ethernet hub, and new 
SMC Fast Ethernet switches. 


To learn more about 
SMC Fast Ethernet solutions, call 
|-800-SMC-4-YOU, Dept. PT33. 
We'll connect you with your near- 
est SMC reseller—and send you a 
free Fast Ethernet topology poster 
to get you up and running fast. 


1-800-SMC-A-YOU 
For a free Fast Ethernet white paper, visit 
www.smc.com/fe/fe.html 


World Wide Web: www.smc.com 
©Copyright 1996 Standard Microsystems Corporation. 
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*For a complete report, visit the LANQuest Labs Web site at http://www.lanquest.com 
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Comparison | ISDN Adapters 


above 57.6 Kbps. As it was, the three TAs 
reacted differently to the problem. While 
the ADAK’s transmission speed dropped 
less than 10 percent, the BitSurfr Pro cut 
to around half-speed, and the Impact 
couldn’t complete the file transfer at all. 

If you plan to use MP with one of these 
devices for an Internet hookup, make sure 
your system's serial port supports a 115.2- 
Kbps rate. Also, the Microsoft Windows 
3.1 communications driver (COMM.DRV) 
supports data rates of only 38.4 Kbps or 
below. This is why the Motorola and 
3Com TAs include a copy of Pacific 
Comm Ware’s TurboCom/2. 

We found that interoperability was 
excellent with PC-to-PC communications, 
proving that V.120 is a well-implemented 
standard. Each device could place and 
receive calls with both of the other ven- 
dors’ devices and complete a Kermit trans- 
fer without difficulty. 

However, PPP interoperability was а dif- 
ferent story. None of the TAs could estab- 
lish a PPP session with a Cisco Combinet 
CB-900 Primary Rate Interface (PRI) bridge 
operating on an enterprise network. In 
each case, a connection occurred and 
authentication completed, but then the 
PPP session would simply die. This is sur- 
prising considering the amount of atten- 
tion given to the “ISDN interoperability 
bake-offs” sponsored by the California 
ISDN User’s Group. It would seem that 
vendors have more work to do putting to 
practice what they learn from testing. 


Technical Support 


Given that ISDN installation can be tricky 
and frustrating, a TA vendor’s technical 
support is an important purchase consid- 
eration. Although the ADAK 221 has the 
most complex installation, ADAK also has 
the most responsive technical support. It’s 
not accessible through an 800 number, and 
support is limited to regular business 
hours, but an answer is just a ring or two 
away. The person we talked to was knowl- 
edgeable about the product, understood 
ISDN well, and was generally helpful. 
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Over a single 64-Kbps B channel, Motorola's BitSurfr Pro 
topped the field with 54.9-Kbps throughput. 


As might be expected from a network- 
ing giant, 3Com provides good technical 
support through a toll-free number. When 
we called the company late in the day, 
3Com indicated that there were eight calls 
ahead of us and that its support people 
would call us back the following business 
day. Notonly was 3Com true to its word, 
we also received several follow-up calls 
from the same support technician on a 
problem we encountered with high-speed 
data transfers. 

The same efficiency cannot be ascribed 
to 3Com'scustomer service. The test units 
arrived with the wrong power supplies 
(from marketing). Technical support indi- 
cated that this was a packaging problem, 
assigned a case number, and referred us to 
customer service. Customer service issued 
an RMA number and promised to ship 
replacement supplies to us the following 
day. It took a week and several follow-up 
calls before the power supplies finally 
arrived. 

Like 3Com, Motorola offers an 800 sup- 
port number. Unfortunately, while sup- 
port is competent, it requires great 
patience. It takes nearly 3 minutes just to 
navigate Motorola's voice-mail system 
and get into the support area. Once you 
arrive in the support queue, be prepared 
for along wait. Our firstcall took 34 min- 
utes before we got a human on the line. A 


ADAK 221/5999 BitSurfr Pro/$495 3Com Impact ISDN External 
ADAK Communications Corp. Motorola Information Systems Digital Modem/$499 
Lansing, MI Group 3Com Corp. 

(517) 882-5191 Huntsville, AL Santa Clara, CA 


fax: (517) 882-3194 


(800) 365-6394 


(800) 638-3266 


www.adak.com (205) 430-8000 (408) 764-5000 
Circle 1074 www.mot.com/isdn fax: (408) 764-5001 
on Inquiry Card. Circle 1075 www.3com.com 


on Inquiry Card. 
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follow-up call the next day put us in the 
hold queue for 31 minutes. Our third 
attempttook 46 minutes. Considering the 
long hold times, one can only marvel at 
what Motorola's 800 phone bill must look 
like every month. 


Careful Choices 


The three TAs we tested worked well for 
PC-to-PC communications using V.120. 
Because of its complicated configuration 
andoperation, the ADAK 221 is nota good 
choice unless you have experience with 
ISDN. The best choice is a trade-off 
between the Motorola BitSurfr Pro and 
3Com Impact. Both of them get the job 
done. Because of its unique design, bun- 
dled software, and better performance, the 
BitSurfr Pro is a somewhat better choice 
for home users. 

If your intent is to access an ISP or enter- 
prise network, PPP and MP interoperabil- 
ity isstill a problem. Be sure to check with 
yourISP and the TA vendor before you buy 
any of these devices. You may also want 
to look at some of the ISDN bridge/router 
products. These devices typically imple- 
ment a more robust and mature imple- 
mentation of PPP and MP. O 


Jeffrey N. Fritz is a telecommunications engi- 
neer who plans and manages WINnet, West 
Virginia University's network. He chairs the 
National Information Infrastructure Working 
Group and the North American ISDN Users’ 
Forum Enterprise Network Data Interconnec- 
tivity Family. He is the author of Sensible 
ISDN Data Applications (West Virginia Uni- 
versity Press) and Remote LAN Access (Pren- 
tice-Hall). You can contact him on tbe Internet 
at jtritz@wvu.edu. The author thanks Ralph 
Chapman and Bird Vilseck for their assistance 
in testing these terminal adapters. 
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:XPLORING MATHEMATICS This is a genuine collection 
of publications allowing you 
to rediscover nature, places 
and the peoples who have 
inhabited the earth over the 
centuries. The program, 
developed specifically for 
this collection, lets you 
navigate through all 
the information 


on the CD. $24 


Multimedia products for 
learning educational subjects 
quickly. It allows you to learn 
the information either 
following the topics step by 
step, in the order in which 
they are presented in the table 
of contents, or navigating 
through the contents accor- 
ding to your own interests. 


Available in English, German and Italian, 
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Extracad Ш is an exceptional 
tool for drafting projects and 
diagrams for technical appli- 
cations such as mechanical, 
architectural, electronic and 
civil system engineering de- 
sign and so on. 

Although Extracad Ш stands 
out among other products of 
this type thanks to its power, 
it remains unbeatable in terms 
of flexibility and speed of use. 
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Exchange: E-mail on Steroids 


et’s get this out of the way 
first: Microsoft Exchange 
Server is no Lotus Notes killer. 
If it’s groupware you want, 
programs like Notes and Netscape’s Col- 
labra Share are better choices. If you want 
to move up from your existing Microsoft 
Mail setup, however, Exchange Server 
willdo the trick while expanding the ways 
you use e-mail. 

However, if your server isn't state of 
theart, chancesare Exchange won't even 
start. With a minimum RAM requirement 
of 24 MB (32 MB is recommended), 
Exchange Server isn't for companies 
making do with older machines. Fur- 
thermore, the new Exchange client, in its 
Macintosh, Windows 3.1x, and Windows 
95 incarnations, is itself a memory hog, 
requiring at least 8 MB. On our test net- 
work, Exchange ran like an overweight 
fullback with a guaranteed contract. 
Lotus cc: Mail 2.01 ran circles around it. 

Both mail servers ran on 33-/66-MHz 
486DX2s with 32 MB of RAM and giga- 
byte hard drives. Previous tests have 
shown that these machinesare as close to 
two peas in a pod as any two servers can 
ever be. To connect with the rest of the 
network, both test systems had Artisoft 
NPro Ethernet cards set to runin NE2000 
mode using the IPX protocol. On the 
same machines, Exchange edged out 
Lotus Notes in raw mail transaction 
speed, but Exchange has only a fraction 
of Notes' groupware functions. 

Exchange's slow design does have one 
thing going for it. Unlike most network 
mail systems, including its predecessor 
Microsoft Mail, Exchange puts all its mail 
eggs in one basket. Almost all mail sys- 
tems placethe mailboxes in one database 
or directory set while farming out mail 
gateways and message transfer agents 
(MTAs) to other systems. Exchange, in 
stark contrast, puts all mail services on a 
single machine. The slight increase in 
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No "Notes killer,” Exchange Server is a very good e-mail system 
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An Exchange recipient is any object in the directory that can receive 


messages. Here, Schedule+ is identified as a mail recipient. 


danger to the mail system is more than 
made up for by having a single, integrat- 
ed, easy-to-manage server. 

Exchange Server works and plays well 
with the rest of the NT Back Office Suite. 
But this is a good news/bad news situa- 
tion. The good news is that if you’re 
already committed to NT, youcan buy a 
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TECHNOLOGY > Tp Ур 
IMPLEMENTATION ж Ж. Ж 
PERFORMANCE * Ж. 


em homogeneous rates solu- 
tion for all your office problems. The bad 
news is that you’re tying your office to a 
single vendor. 


Beyond Microsoft 


Even though Exchange Server runs only 
on NT, it communicates well with other 
networks, Besides Microsoft’s Net- 
BEUI, Exchange speaks fluent TCP/IP, 
NetBIOS, IPX/SPX, and AppleTalk. Bet- 
ter still, Exchange Server comes ready 
to chat with SMTP and Multipurpose 


жк Fair * Poor 


Internet Mail Extensions (MIME); Open 
Systems Interconnect’s X.400/X.500 ser- 
vices; and, of course, mail programscom- 
patible with Microsoft’s MAPI. It would 
have been better still if Exchange Server 
could talk politely to the other popular 
LAN mail transfer protocols—Lotus’ 
Vendor Independent Mail (VIM) and 
Novell’s MHS. 

Exchange Server also works well at 
migrating data from preexisting net- 
works and mail systems. For example, the 
program can take user information from 
the NetWare bindery or from NT’s user 
register to create instant mail accounts. 
If you already have mail accounts on 
cc:Mail or Microsoft Mail, Exchange 
Server can switch hundreds of accounts 
from the old systems to Exchange in less 
time than it takes to read this review. 


Groupware: Not! 


If you ignore the idea that Exchange Serv- 
er is groupware, it compares well with 
“mere” e-mail programs like Novell’s 
Group Wise and Lotus’ cc: Mail. And, 
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Кеуіем | Exchange: E-mail on Steroids 


Exchange vs. Notes: 
No Contest 


HERE ARE HOW THE TWO COMPARE IN SOME IMPORTANT CATEGORIES: : 


Lotus Notes 4.0 — 
All major PC/network/ 


Server operating systems 


|  Exchan e Server 4.0 x 
NT 3.51 


workstation OSes 


For atime before the product's release, Microsoft 


was positioning Exchange Server as a possible 
direct competitor to Lotus Notes, the top-selling 
groupware program. The version of Exchange that 
Microsoft finally shipped turned out to be more 


of a beefed-up e-mail program than an entire 
groupware platform like Notes. 


unlike the still cranky Notes, it's much eas- 
ier for developers and administrators. Of 
course, you can'tdo as much with Exchange 
Server as you can with Lotus Notes. For 
example, Notes users have more freedom 
to pick and choose exactly which files will 
be replicated from their home system or 
server to their laptop. Exchange users, on 
the other hand, are stuck with either choos- 
ing all folders or tediously selecting each file 
one by one. When you’re on the road try- 
ing to get only your vital mail while paying 
a hotel’s usurious phone rates, this can 
become a major annoyance. 

Exchange could also stand improve- 
ment to its mail-filtering controls. Notes 
and cc:Mail make automatic mail man- 
agement much easier with their more exten- 
sive and simple-to-use mail rule system. 

Things don’t get better if you’re a 
developer. Notes’ LotusScript isn’t a 
world-beater for application design, but it 
produces better results than Exchange— 
with its reliance on Visual Basic—does. 
Notes’ agent approach enables you to 
quickly build time-sensitive applications. 
For example, it’s easy with Notes to con- 
structa canned report relying on data from 
several different databases at the close of 
the business day and have it mailed to the 
top brass. Exchange does let you take full 
advantage of OLE, but you'll spend a good 
deal of your coding time building basic 
work-flow functions that come shrink- 
wrapped with Notes. 

Exchange does include one excellent, 
ready-to-run groupware application: 
Microsoft Schedule+. This has always 
been an outstanding network scheduling 
and calendar package. Unfortunately, 
Exchange doesn't add much that's new. 
Forexample, even though Exchange adds 
Internet mail as part of the base package, 
you can't synchronize appointments 
across the Internet the way you can with 
Campbell Services OnTime 3.0. 
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Client software 
Supported mail protocols 


Internet integration 


"Development languages 
Database support 


TECH FOCUS 


To the Net and Beyond 


Despite Microsoft's all-out assault on the 
Internet, the company is still a johnny- 
come-lately to the Net, and Exchange 
shows this. While Exchange's Internet 
mail does well, with MIMEand the ability 
to launch a Web browser by clicking on an 
embedded URL in a message, it still falls 
short of other programs. 

For example, InterNotes enables Notes 
servers to be more than just Web gateways; 
it lets them Act as actual Web sites as well. 
Exchange’s information, by comparison, 
remains locked within its own databases 
unless you feel up to some Visual Basic, 


Windows/DOS/Mac 
VIM, MAPI, SMTP, 
X.400 


Mail, Web use, Web 
publishing 

LotusScript 

Notes DBMS, NotesPump 
for ODBC- -compliant data 


Ditto —— 
MAPI, SMTP, 
X.400 - i 
Mail, Web use 


Visual Basic” 
None 
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Hypertext Markup Language (HTML), 
and OLE programming. 

The bottom line is clear. If you wantan 
advanced mail system, and you have the 
hardware to support it, Exchange Server 
deserves a look. Still, there's little that 
makes it stand out from cc: Mail and 
Group Wise. And if it’s groupware or soft- 
ware for collaborative real-time work you 
want, Lotus Notes and Netscape Collabra 
are unquestionably better choices. E 


Steven J. Vaughan-Nichols is a freelance writer. 
You can reach him by sending e-mail to 
sjvn@bix.com. 
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his year, the annual meeting 
of the American Association 
for the Advancement of Sci- 
ence was in Baltimore. There 
wasn't as much about government policy 
and the Internet as l'd expected, but there 
were some surprises. 

The digital-recording TV camera is 
revolutionizing the TV documentary 
business. Video News International (VNI) 
is turning print journalists into TV jour- 
nalists: they lend them an editing cam- 
era, train them in what they call the 
*grammar of TV reporting," and send 
them off on assignments. Traditional TV 
journalism requires a large crew and sev- 
eral crates of equipment, meaning that 
it's terribly expensive to keep reporters 
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mysterious Tunguska event of 1908 in 
Siberia wasn't a small black hole or a 
comet, but instead a stony asteroid that 
exploded with 15 to 20 megatons of en- 
ergy about 10 kilometers above ground 
zero—fortunately, before the U.S.S.R. had 
retaliatory weapons poised and waiting. 
The asteroid had to be stone, because an 
iron asteroid would have left an impact 
crater like the one near Flagstaff, Ari- 
zona, while an ice-ball would have 
exploded so high that it wouldn't have 
had much effect. It would be pretty easy 
to use Chyba's data and Allegiant Tech- 
nologies' SuperCard on a Mac to build a 
general case model of asteroid and comet 
impacts, and one of these days I may do 
that. 


For the first time, l've seen a convincing case for doing 
something about human action in the atmosphere. 


on-station for long. VNI’s system sends 
one reporter with a hand-held camera, so 
that it costs little more than putting a print 
journalist on the scene; the camera lets 
the journalist do the editing as well. 

А recent documentary about a reporter 
on a cruise and expedition to the South 
Pole was finished in weeks and cost about 
5 percent of what such documentaries 
usually cost. Look for many others in 
the future. 

With the Niven/Pournelle novels 
Lucifer's Hammer and Footfall, Гуе made 
quite a lot of money out of hitting the 
Farth with large and heavy objects. Chris 
Chyba of Princeton presented a general 
model of meteoric impacts; did you know 
that the Earth is hit with megatons of 
impact energy every year? Fortunately, 
most of it burns up at high altitude. 

Chyba's model makes it clear that the 


Another new model: for the first time, 
I’ve seen a convincing case for doing 
something about human action in the 
atmosphere. NASA's Goddard Institute 
for Space Studies now understands how 
fluorine/chlorine compounds, such as 
Freon, can affect ozone in the high 
stratosphere. It's complicated, requiring 
aerosols injected into the upper atmos- 
phere by volcanic action like that of Mt. 
Pinatubo to act as reaction surfaces for 
halogen catalytic activity. The bottom line 
is that the stratosphere is saturated with 
halogens from human activities, and it 
doesn't take a lot of new halogen release 
to sustain high levels. 

The best general data source up to now 
has been the Stratospheric Ozone CD- 
ROM from Lenticular Press, for Macs 
only. The CD was compiled before the 
role of aerosols was understood; even so, 


Global environmental models 
capture Dr. Pournelle’s 
attention—and installing a 


removable drive on Pentajluge 
brings on a world of problems. 


analysis shows that ozone depletion 
tracks volcanic events. 

Alas, there aren't comparable data 
sources for a cost/benefit analysis of what 
to do about this. Banning Freon entirely 
has some heavy costs, mostly financial 
in the U.S., but life-threatening in much 
of the Third World. The costs of ozone 
depletion and consequent increases in UV 
levels, particularly in the tropics, have 
hardly been looked at. There is proba- 
bly enough data floating around on the 
Web for a decent analysis, but I haven’t 
seen that done. The important thing is 
that we’re running an uncontrolled 
experiment on the atmosphere, and that 
doesn’t sound like a very good idea. 

On the other hand, the evidence for 
global warming is where it was a year, or 
even a decade, ago. The theory has been 
around since the turn of the century, 
when Arrhenius made back-of-the-enve- 
lope calculations. If you increase green- 
house gases like CO, (from burning fos- 
sil fuels) and methane (a lot comes from 
the flatulence of domestic cattle), there 
ought to be consequent warming. 

We’ve certainly added significant 
greenhouse gases to the atmosphere in 
this century. However, our most sensitive 
instruments—earth satellites that can 
detect the night temperature differences 
between a full and new Moon—aren’t 
finding new warming. 

There’s certainly been warming in the 
past 200 years. In 1776, Lt. Col. Alexan- 
der Hamilton dragged cannons captured 
at Fort Ticonderoga across the frozen 
Hudson; nowadays, the Hudson doesn’t 
freeze that hard. It’s difficult to connect 
that warming with human industry, 
because most warming took place before 
1900. In this century, most took place 
before 1950. There’s been even less 
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cost/benefit analysis of global warming 
and its prevention than of stratospheric 
ozone depletion. 

These matters are important. We rushed 
into “prevention” of “acid rain” without 
adequate understanding and wasted bil- 
lions of dollars fighting the wrong prob- 
lem. Now that the supercomputers at Los 
Alamos and Livermore aren't needed for 
weapons design, perhaps they ought to be 
turned loose on these potentially costly 
environmental issues. 

Meanwhile, the economists keep look- 
ing for the increased productivity the com- 
puter revolution ought to have brought 
about, and they're not finding as much as 
they expected. I think I know where it 
went: small computers finally made it pos- 
sible for governments and companies to 
collect all the information they want, and 
much of our productivity increase went 
into compliance with reporting require- 
ments, enforcement of compliance, and 
not much study of the resulting reports. 

While in Baltimore, Linstalled Earthlink 
Total Access for Windows on my elderly 
Zenith 486 notebook. In about 5 min- 
utes, I had full access to my Earthlink Inter- 
net account. It couldn’t have been more 
painless, partly because I used a Supra 28.8- 
Kbps external modem. PC Card modems 
are light and convenient, but they still can't 
beat a good Supra or U.S. Robotics exter- 
nal modem. 

I’dalso intended to test Zenith’s new Z- 
Note MX Pentium notebook, but unfor- 
tunately its screen failed. My son Richard 
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transferred, use LapLink. It always works. 

He tells me that Zenith's AccuPad 
mouse substitute takes getting used to, but 
once you've used it awhile, you will pre- 
fer it to trackballs and eraserheads. The 
machine also gets hot; at least once he had 
to shut it down after several hours of con- 
tinuous use. 

More next month. It looks like he'll buy 
the Z-Note MX, and after he does, ГЇЇ get 
another from Zenith. Laptops are getting 
so powerful that many businesspeople 
don't bother with desktops. Zenith's Z- 
Note MX is good enough for that. 

If you have SCSI hard drives and Win- 
dows 95, be very careful what you add to 
the system. 

Syquest has dominated the high end of 
the removable drive market, largely 
through speed. Their EZ135 drive works 
fine with Apple SCSI, and we had no prob- 
lems with itin a Windows for Workgroups 
machine, or in RacingCow, the Gateway 
2000 P5-133XL with Win 95—but Racing- 
Cow's hard drive is IDE. 

The problem came when we installed 
iton Pentafluge, the Pentium 60 that seems 
terribly fast because it is all SCSI, includ- 
ing the boot drive. The Distributed Pro- 
cessing Technology SmartCache III SCSI 
Host Adapter really speeds up disk oper- 
ations, and for what I do, disk operations 
are whatlimitsystem speed. When I write, 
Isave early and often. 

Installing the EZ135 on Pentafluge 
looked easy enough: just use a Granite 
Digital SCSIVue Gold Diagnostic Cable to 


At first glance, it looked as if that had worked; 
the drive appeared in My Computer... 


volunteered to do a test. He borrowed the 
machine and called Zenith without telling 
them it was an evaluation machine. Being 
anew model, it was under warranty, so the 
technical-support people told him to 
ship it to them. He sent it on Friday; Tues- 
day morning he gotit back in perfect work- 
ing order. Now my only problem is getting 
it away from him: he loves it. 

Richard doesn't use a desktop, and for 
complex reasons had to give up his IBM 
ThinkPad. After exhausting the Windows 
serial-port file transfer options, he used 
LapLink for Windows 95 to move all the 
ThinkPad's files and programs to the Z- 
Note MX. Now he's experimenting with 
LapLink's Internet file transfer capabili- 
ties. If you simply have to get your files 


connect it into the external SCSI port of 
the SmartCache and turn the machine 
on. At first glance, it looked as if that had 
worked; the drive appeared in My Com- 
puter, and I could read and write to it. I did 
some read/write tests before I realized that 
the EZ135 was the D drive. The D partition 
of my hard disk had become the E drive, 
the Maxoptix T3-1300 optical drive that’s 
usually E had become F, and the CD-ROM 
drive had become G. Since a lot of pro- 
grams have drive locations mapped into 
them, this wouldn’t do. 

I shut the system down and discon- 
nected the SCSI drive. When I rebooted, 
Win 95 appeared to load, but the hourglass 
never went away; I couldn’t get control 
of the system. Hardware reset and then 
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reboot in safe mode by holding down the 
Shift key as it starts up. That worked. 
Clicking on Disk Drives in the Device 
Manager tab inside the System icon in 
Control Panel revealed that the system still 
believed a Syquest drive was attached to 
it. I deleted it. Alas, the Maxoptix T3-1300 
seemed to have vanished. You can’t до а 
hardware search from safe mode. 
Rebooting produced the eternal hour- 
glass again. I tried booting with floppy 
disks and with the Norton Rescue disk. I 
tried curses. I tried evil and potent magic. 
Nothing worked. In desperation, I did 
Ctrl-Alt-Del at that hourglass. I found that 
Explorer, which launches automatically 
when Win 95 starts up, was hanging the 
system. I told Win 95 to halt Explorer, and 
behold, I had an active desktop again. 
My Computer showed me what was 
wrong: several of the drives were misla- 
beled. Back to Control Panel, System, 
Device Manager, Disk Drives, cursing how 


| tried curses. | tried evil and 
potent magic. Nothing worked. In 
desperation, | did Ctri-Alt-Del... 


hard it is to find things nested that deep. 
Eventually, I had all the drives properly 
labeled. Reboot again. This time, Norton 
Utilities told me I had C drive problems. 
When I ran Norton Disk Doctor, it said I 
had over a hundred errors, one in nearly 
every subdirectory. 

Disk Doctor said it had fixed all the 
problems, but when I ran it again, some 
remained. I shut down and rebooted in 
DOS; then in Win 95 DOS, I ran Disk Doc- 
tor one more time. It found errors and 
fixed them. That did it, and Pentafluge was 
his old self again. 

I haven’t the foggiest notion of what 
went wrong. Syquest has some notoriously 
bad device drivers for the EZ135, but we 
hadn’t installed any. Whatever happened 
took place at a much lower level. I wasn’t 
particularly eager to have this problem 
happen again, but it did seem important 
to understand the situation. Therefore, I 
got out the old Pioneer DRM-604X six- 
pack CD-ROM minichanger and hooked 
that up the same way I’d installed the 
EZ135. When I booted up, the DRM- 
604X installed itself as drives G to L, justas 
it was supposed to do, and everything 
worked fine. 

Thenextexperiment was to shut down, 
turn offthe DRM-604X, and reboot. Again 
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and get the Picture 


What's going on? What is the traffic like 
today? The Observer can provide instant 
answers for professionals in any business. 
Whether you work for the road traffic ad- 
ministration, a security company, the poli- 
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can get a bird's eye view of any situation. 
Simply call the Observer from your laptop 
or desktop PC, or arrange for the Observer 
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The Observer - your intelligent eye 
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all went well. The CD-ROM drive re- 
mained F, the Maxoptix T3-1300 was E, 
and the two partitions of the big SCSI hard 
disk were C and D. I then experimented 
with a Pioneer DE-UH7101 optical drive, 
with the same result. It became G without 
any problems, and the DE-UH7101 plus the 
DRM-604X worked together, without 
changing the designations of the C to F 
drives. All that SCSI stuff worked the way 
it's supposed to work with Win 95, real 
Plug and Play. 

Finally I gulped hard, disconnected 
everything else, and reconnected the 
EZ135. The result was the same as before: 
it installed itself as the D drive and every- 
thing was a mess. I did as little as possible 
before exiting from the system and dis- 
connecting the EZ135. Reboot gave me the 
endless hourglass. Reboot in safe mode; 
open Control Panel, System, Device Man- 
ager, Disk Drives; remove the EZ135 from 
the drive list; exit and reboot in regular 
mode. Ctrl-Alt-Del to close the endless 
hourglass. 


If you have SCSI hard drives, 
be very careful, and if things lock 
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Device Manager again, this time to tell 
it that the CD-ROM drive was F and not С 
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(and I don't understand how it БОР dis e Single/Multi User e Transaction Processing 


placed to G since I had done all I could to « Client/Server (optional) • Requires <2MB RAM 
nail the drive-letter assignments down). * Full ISAM functionality * Online Backup 
Reboot once more, and rearrange my * No Royalties * Disaster Recovery 


К * Transaction Processing * Rollback - Forward 
desktop, which was all scrunched up * Fixed/Variable Length Records • Anti-Deadlock Resolution 
because safe mode uses 640- by 480-pixel 


* High Speed Data/Index Caching * Client-side "C" Source 
screen resolution and I like 1280 by 1024 


* Batch Operations * Multi-threading 

. : à * File Mirroring * Heterogeneous networking 
pixels with my ViewSonic Professional „ Multiple Contexts e File Mirroring 
Series PT810 21-inch monitor. NowI knew * Unsurpassed Portability • OEM/Source Available 
the problem was reproducible. 

The next experiment: we have a new 
Pioneer DRM-624X six-pack CD-ROM 
minichanger. I tried it and got the eternal 
hourglass. When I got past that with Ctrl- 
Alt-Del, the system couldn’t find the new 
drives, but everything else worked, and 
recovery consisted of turning off the 
machine and disconnecting the DRM- 
624X. Understand, the DRM-624X works 
fine on IDE systems under Win 95 and isa 
lot faster than the DRM-604X. I’m pretty 
sure it will work if] install its drivers. The 
question is, why does the older one work 
automagically, while the new one does 
not? 
Next a call to Distributed Processing 

Technology. Their Win 95 drivers are on 


INTERACTIVE UNIX * LINUX * MOTOROLA SSOPEN 


BANYAN * 
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| IXOS-JUKEMAN is the leading management system for CD 
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performance and flexibility, iXOS-JUKEBOX redefines the state | 


| of the art in high-performance jukebox servers. 
Presents a standard file system: NFS or native file 
| system for NT or both 

| m Presents CD-Recordable as a Standard writable file 
| System 

| ш Access from UNIX, Windows, Windows NT, 
| Macintosh, NextStep, VMS... 

| 8 High throughput thanks to sophisticated caching and 
| scheduling strategies 


| m Configurable access rights for specific user groups 
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the Microsoft installation disks, so I 
didn't need any updates. No one had asked 
them about support for Syquest remov- 
able drives, but they did understand why 
the drive wanted to be D; the disk cartridge 
was formatted as a primary partition. Try 
booting up with no cartridge in the EZ135. 

I did that, and this time it didn’t displace 
the D hard drive, nor the E optical drive. 
However, it did brush aside theF CD-ROM 
drive and take over its spot. Installing the 
latest Syquest drivers obtained from their 
Web site didn't help. The drive worked, 
but it was determined to be the F drive, and 
nothing I could do with Device Manager 
would convince it otherwise. 

What if I booted up with the drive 
installed but turned off? I tried that, and 
the system blew up; it was back to boot in 
safe mode and all the rest. Needless to 
say, we have consigned the Syquest EZ135 
to work with the Mac, where it seems 
better behaved. 

I don't know what is going on. Appar- 
ently, Win 95 can handle some SCSI 
devices— particularly older ones—but not 
others. Perhaps the new Service Pack 
patches will cure the problem. Perhaps not. 
The bottom line is, if you have IDE hard 
drives and Win 95, adding SCSI devices is 
simple. If you have SCSI hard drives, be 
very careful, and if things lock up, Don't 
Panic. Just remember to Ctrl-Alt-Del atthe 
endless hourglass and shut down all non- 
responding programs. Then getto Device 
Manager and fix things. It's tedious, but 
not as tedious as reinstalling Win 95. By 
next month ГЇЇ know more. Meanwhile, 
be careful. 

Eric Pobirs, who helps out at Chaos 
Manor, gotan lomega Zip/Z100P drive at 
Fry's last week. This connects to the par- 
allel port; you then install some driver soft- 
ware, and it looks like another drive. We 
tested it on RacingCow, and it worked per- 
fectly. It also worked on SuperCow and 
everything else we tried it on. 

The Zip/Z100P is rapidly becoming the 
standard sneakernet method for large file 
transfers. It's not as fast as the EZ135, but 
it's small, lightweight, and, most impor- 
tant, extremely easy to install and use. It 
works for backup, archiving, and file trans- 
fer. Whileit'sslow compared to Ethernet, 
it's darned fast compared to floppy disks, 
and when you remove it, there's no evil 
aftereffect. 

If you've invested in a big machine, 
you should seriously consider getting an 
Iomega Zip/Z100P not only for backup, 
but to carry your working environment 
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from machine to machine. Some of you 
may remember that was the goal of the 
Tandon systems back in the IBM AT days. 
The difference is, the Zip/Z100P works, 
and it's cheap, too. Recommended. 

We've been doing a lot of Web explor- 
ing lately, and I’m impressed with the 
potential of Java. For instance, there's no 
reason you couldn't get a flash-RAM PC 
Card, program it with your computer, and 
insert it into a slot in your car. A Java pro- 
gram would tell the car to configure itself 
for you, adjusting the seats and mirrors and 
suchlike to your satisfaction. 

And Eric suggests Java for Genomes. 
Once the human genome sequence is 
completed in the first part of the next cen- 
tury, you build an organiccompounds con- 
structor into your desktop, connect that 
to a hypodermic needle, and download 
your health updates as a Java program to 
instruct your system. Maybe like Larry 
Niven's autodoc machines it will give 
you a manicure as well. On reflection, 
I'm notsure I won't live to see something 
like it happen. It will drive the FDA nuts. 

I was one of the early users of MCI Mail, 
and I still have my account, but I'd sort of 
fallen away from using it because it was a 
pain toread and answer mail on-line. Ihad 
for years let Norton Commander for 
DOS take care of MCI Mail, but for some 
reason, it doesn’t want to do that under 
OS/2 Warp or Win 95. Even if I figure out 
how to make it work again, it was never 
faster than 2400 bps. 

MailRoom from Sierra Solutions does 
all that Norton Commander ever did and 
works at your modem’s speed. It can auto- 
matically get your MCI Mail at scheduled 
times, send and receive MCI faxes, keep an 
address book, and sort incoming mail into 
folders. There’s also a decent off-line edi- 
tor to build new messages or compose 
replies. 

The only disappointment is that Mail- 
Room won’t handle mail from other 
sources, like BIX or direct Internet mail, 
so I’m stuck with three mail readers. How- 
ever, with MailRoom, MCI Mail is the 
most painless. If you use MCI Mail, you 
need this program. Recommended. 

Oracle and IBM have been pushing the 
notion of dumb Internet terminals for 
the obvious reason that the only things 
these can talk to are big mainframes run- 
ning highly sophisticated software. The 
problem is that the chip industry has 
already gone well past that. You can now 
put on a single chip a computer complete 
with wave-table sound anda modem that’s 
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more sophisticated than the “Internet 
computer” was supposed to be. The next 
generation of game boxes like Sega Saturn 
will incorporate those and should eat out 
the bottom of the dumb terminal market. 
Gateway is coming at them from the top 
with what amounts to a really smart TV set. 

Gateway already makes a dream game 
machine. RacingCow can take a game like 
7th Level's Arcade America and run it with 
action faster than I can keep up with. 
Arcade America isn't the kind of game] 
enjoy playing, but I like watching it played. 
It's a sort of Super Mario Brothers with 
incredible detail, and very cleverly done. 
The P5-133XL I have came with a Gravis 
Gamepad game controller (also known as 
a four-button joystick) that most of these 
arcade-like games recognize and most 
game addicts are accustomed to. 

Arcade America in theory will run under 
Windows, but in fact installation is diffi- 
cult. It's also less fun: you have to use the 
keyboard controls (or do weird things with 
a two-button joystick) because there's no 
support for the Gamepad. What this game 
really wants is Win 95. 


Arcade America, $39.99 
7th Level, Inc. A - 
Richardson, TX 
(800) 884-8863 
(214) 437-4858 
fax: (214) 437-2717 
www.7thlevel.com 
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Westwood Studios/Virgin Interactive 
Entertainment, Inc. 

Irvine, CA 

(800) 874-4607 

(714) 833-8710 

fax: (714) 833-8717 

www.virgin.com 
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EZ135 internal or external, $199; external 
parallel-port version, $249 

Syquest Corp. | 

Fremont, CA 

(800) 245-2278 

(510) 226-4000 

fax: (510) 226-4108 

www.syquest.com 
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DRM-624X $575. 
Pioneer New Media Technologies, Inc. 
Long Beach, CA 

(800) 444-6784 

(310) 952-2111 

fax: (310) 952-2100 
www.pioneerusa.com 
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Sierra Solutions 
Los Angeles, CA 
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Coming from the opposite direction is 
Interplay’s Whiplash, a car-racing game 
that intheory will run in DOS; in fact, even 
on the IBM Dominator, the fastest 486 we 
know, it's no fun at all. Whiplash really 
requires a 90-MHz Pentium or better. One 
wonders why, given that anyone with a 
P-90 or better is likely to be running Win 
95, Interplay rushed it out as a DOS game 
that can't use the Win 95 sound interface. 
On a high-end machine like RacingCow, 
though, it's pretty spectacular, both sound 
and graphics. 

Over a year ago, I noted that Intel be- 
lieved the home market—particularly the 
game market—was their best bet for really 
high-end systems. That's provento be true, 
and the game developers have rushed in. 
With games comes sophisticated multi- 
media capability, and, except for text-to- 
speech, the Intel platforms have caught up 
with and passed the Mac in that regard. 
(Whatthis will do to traditional Mac dom- 
inance in education isn't clear.) 

Tools like SuperCard made it possible 
to build something as wonderful as Myst 
on the Mac; but more copies of Myst sold 


PRODUCT INFORMATION 


(310) 478-2531 
fax: (310) 477-4586 
www.sierrasal.com/sierraso! 
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Stratospheric Ozone CD-ROM $49.95 
Lenticular Press 

College Station, TX 

(409) 693-0622 

fax: (800) 315-3365 or (409) 693-0729 
www.lenticular.com ЧАГА 
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TurboTax CD-ROM version, $49.95; 


floppy disk version, $35.95 
Intuit, Inc. 

San Diego, CA a 
(800) 964-1040 | 
(619) 453-4446 


Ғах: (619) 453-1367 
www.intuit.com/turbotax. 
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Whiplash $49.95 

Interplay Productions, Inc. 
Irvine, CA 

(800) 969-4263 

(714) 553-6655 

fax: (714) 252-2820 
www.interplay.com 
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Zip/Z100P $239.95 
lomega Corp. 

Roy, UT 

(800) 697-8833 

(801) 778-1000 

fax: (801) 778-5763 
www.iomega.com 
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for Intel platforms than for Macs. When 
Myst first went to the PC, Broderbund 
Software got about 100 times as many tech- 
nical-support requests as the Mac version 
did; butthat was before Win 95. Now, the 
Discovery Channel's Multimedia's Con- 
nections, a game built around James 
Burke's TV series and book, and Inter- 
play's Frankenstein: Through the Eyes of 
the Monster, both far more sophisticated 
(if not more interesting) than Myst, run on 
RacingCow right out of the box. No 
technical support needed. 

Apple has finally come around to mak- 
ing it easier to port games from Intel sys- 
tems to the Mac, and SuperCard contin- 
ues to improve in both capabilities and ease 
of use. So does Visual Basic. Of course, 
most games aren’t developed in either 
SuperCard or Visual Basic; but when the 
hardware gets good enough, that will 
change. The neat part is that competition 
is driving the industry toward better hard- 
ware and easier-to-use development tools; 
and that’s good. 

The book of the month is The Begin- 
nings of Rome by T. J. Cornell (Routledge 
Publishing, 1995). As muchas you want to 
know about the founding of Rome. If you 
like that kind of book, you will like this one 
alot. The computer book of the month is 
BYTE Guide to Optimizing Windows 95 by 
Lenny Bailes (McGraw-Hill, 1996). It 
doesn’t tell everything I would like— wish 
someone would explain how to make 
Windows lock in a drive letter to a 
device—but it’s as complete as any such 
book and quite readable. The game of the 
month is Westwood Studios’ Command 
& Conquer, a tactics/strategy game you 
can play against the computer or on-line 
against live opponents. Good action and 
graphics, and, alas, addicting. 

The program of the month is Intuit's 
Turbo Tax—it’s certainly the most vital to 
me as I get my taxes done. 

I know I promised more on the Inter- 
graph; next month for sure, as artist David 
Em reports on what he's been able to do 
with it. Also, starting next month, a Web 
site ofthe month. E 


Jerry Pournelle is a science fiction writer and 
BYTE'sseniorcontributing editor. You can write 
to Jerry c/o BYTE, One Phoenix Mill Lane, Peter- 
borougb, NH 03458. Please include a self- 
addressed, stamped envelope and put your 
address on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also contact 
him on tbe Internet at jerryp@bix.com. 
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If you thought all online services were the same, think again. For just $9.95 a month, CompuServe CompuServe 


gives you İnternet access and more detailed information on the subjects you're interested in than 
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for news, sports and entertainment, you're always plugged in to Fortune, Comedy Central and 
Entrepreneur, just to name a few. Don't be left only half-informed ever again. Sign up today. 


Circle 237 on Inquiry Card. 


| 
| 
| 
| 
! 
| 
і 
| 


If you thought CTEALING custom 


solutions from off-the-shelf 


softwarewstime consuming, 


“With its intuitive and flexible interface, the 
new release of SmartPad Pro gives businesses 
an excellent way to customize, combine, and 

read on. get more out of off-the-shelf and in-house 


Windows applications.” 
PC Week 


“it is an effective means of appending core 
applications with a subset of the functions 
of other applications.” 
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“Take one giant step towards a do-it-yourself 
suite.” 


Windows Sources 


“A super-powerful tool for anyone involved in 
integrating Windows applications. With these 
capabilities you can give all your Windows 


SmartPad embeds buttons and menu applications a common look and feel, and 
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host-based application. This in 


conjunction with our universal Computer Shopper 
scripting, enables you to instantly 
create deep integration amongst 


“SmartPad is one killer application. It’s 


any set of applications. 
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Corel Photopaint Plus V6.0 WIN95 CD ............ 183.83 10 User to 10 User OU еннет, 808.0 EtherPower 10BT a Tuer dc 22 Yamaha YST M-15 speakers & subwooler . „..... 189.86 
Coral Print House V1.0 WIN95 CD..................... 28.04 19 paar to 25 User eD MNA 316.84 Dad d em К.а MEM INPUT DEVICES 
CorelDRAW V3.0 or V4.0 to V6.0 upg WINGS CD ....358.02 | 25 Usar to 25 User CD amma EtherPowar coax PCI 5 pk. EE EE ж 
CorelDRAW V5.0 to V6.0 WIN95 upg CD.........224.18 25 User to 50 User CD. 1 TigerHub TPG 6 port + АШ... B4 ALPS 
fee fe! aD чег de тас. TigerHub 1018 Тен AII 355.08 Desktop Өййөройт...................................... 65.97 
| CoretFLOW V3.0 WINGS СР......................... 125.90 20 UM [0 100 user co CD Ethernet 8 port hub 1087 "908.21 GlidePoint Windows 95 keyboard ....................... 84.11 
| Сурегјаск V7.0 \ЛМӨБ........................................ 48.41 100 User io 100 User СО... A 3519 Ethernet 1242 port hub 108Т.................. TES жир} 
Delrina WinFAX PRO V7.0 ҮЛМӨБ..................... 79.97 NetWare V3.12 et ARONET OOBR suasosssererorerrsorencenrreeet 14 өы 2 
A “ TT] ARCNET 8 rt active hub СОНИ...” Йй 2 3.06 Drawing Slate tl 4x5 wil ша кап . 128. 25 
Symantec Communications Suite WIN95 CD.....96.77 |) +) ишнен ныны 1 TokenCard Elito 16/4......................—— 211.74 Drawing Biete || 6x9 wipreseure pant 06:06 
| Symantec WInFAX PRO V7.0 WINSS CD........... 78.82 25 User 35°. "2003. ^ | Drawing Slate Il 12X12 4 button bordiess 219.39 
| Inset Sys HiJaak95 V1.0 WIN95......................... 44.11 costa, 3. $5. 9 4 "HOMI UNEAN 
Kurzweil VOICE V2.0 w/sound card WIN95......061.28 o gt —— ——— enc 3083.5 6245 ARCNET co 30 — 
| Kurzwell VOICE V2.0 WINDS ............................ 482.36 Microsoft васкотсе 55 Etnarnet Sp ort Ri 108T 0 | بلق لر‎ iu <р О 
Kurzweil VOICE V2.0 WIN95 ирп................... 196.82 Microsoft Windows Т7) n АУГАН BISA NS К "UB ا م‎ 727.67 
Lotus SmartSuite 96 УПМӨБб........................... 376.78 Wades NT Server, СС pe "628.05 А „ы... 1185.16 
Lotus SmartSuite 96 WINGS CD .......................974.84 Single client license ... : 2t - aed E — CA HEWLETT 
| ере? 20 client license ack... 4 А ШИЕ MORO 14" CBlOT correre eene 4 12.03 РАСКАНП 
| Lotus SmartSuite 96 WINS5 upg ПОЕТИТЕ ! $9.21 Mi Н sai § Link MCS Sree евге... ‚288.9 1 8 d 
Lotus SmartSuite 96 WINSS upg CD............ d 138.72 SQL Serv oroso ы m 887.93 ie Зр amber /greer/w ite... мот HP беа даце 5a ся ПЕТТ EM ТТТ 3. Ur 
Lotus Word Pro 95 WINS5 CD... HEAT: SQL ener havens (e — — 5 Wise 60 amber/green/white ... ET nJet 4 БЫ 9908г... ASE, 97 
Lotus Word Pro 96 WING95................... тее 63.35 Single cllont LS ee iin Mg s ве 160 amber/greervwhite ...........................384.@1 [E 
| Microcom Carbon Copy V3.0 WIN95 arnane 74.28 Microsoft вуй igi Server " ы Xircom Mo ап 96 лї a $ 04 
| Microsoft 3D Movie Maker WIN95...................... 57.80 SMS Server, CD .. ae c fe Malo базы бани “ү Моем | Тү 00 
| Microsoft Access МЇЇМӨБ.................................. 291.12 M MEI upgrade, Сб... 08.88 PERE [e a) saa 266.01 | TreckMan Marble sess E 
Microsoft Access WINGS ирд.............................. 92.21 Microsoft ‘SNA Server dide co PE310BT pocket Ethernet 10BT... 8.01 TrackMan Liva! cordless pointer ...................... 18.35 
Microsoft Bookshelf WIN95 CD .......................... 41.3 SNA Server, СО........... ‚558,59 PT316CTP pocket Token Ring W. 10 cm 
Microsoft Cinemania '96 WIN95 CD ................ ,..29.80 Single client license -...... idis „ЭРХ oT multiplexor...................... 16.66 Scanmaker E3 color flatbed... 
Microsoft Encarta '96 World Atlas WIN95 CD ....44.94 nee i "c "p Server T алшы _ ТАРЕ & REMOVABLE N MED A DRIVES ScanMaker E6 color flatbed.. „5 
^ croson май Server - А = ScanMaker Ill color flatbed... 
Microsoft Excel WINGS ....................................0 198.94 МӨ Mta Qc ME 8.85 Scanmeker 35T slide scan е 684.66 
Mail S de, CO 296 т ner. ' 
Microsoft Excel WINGS Upg .............................. 94.05 enm re end n2 - 
Microsoft Fury3 WINGS СС............................ . € Bee ens orm z тою РО kiemel. е Е.с , 
Microsoft Money Ir WINBS ТҮ Т 29.20 Trakker 350MB paral port маре... ашыра кип fl 12 X 13 мп 
Microsoft Money WINSS CD ............................... 29.20 TUE. СОМЫ parsille UMAX u 
Microsoft Office Pro w/Access WIN95 upg.......314.50 ravan w apo с. 
| Microsoft Office Pro w/Bkehelf WINS CD .......539.03 rds Care а "CONNER RES 
Microsoft Office Pro w/Bkshelf WIN95 upg соз 314.29 C CONNER PCPRÓ 
| Microsoft Office Pro ҮЛМЭБ.............................. 530.03 ЗС509В Etherlink Ili combo 5r ea 15.67 TADA Stor SOD Pavan internet. Powerlook Il РСРго2... 
Microsoft Office Std WINSS ....................... 48,14 3C509B Etherlink Ili PCI 108 ns Н Tabe aior SPOME Travan pa parallel... < 
Microsoft Office Std WINSS CD 30595 Fast Etherlink PCI OOO ea | 16 1.91 Tape"Stor 3200MB internal... - W VISIONEER p 
Microsoft Oftica Std WIN95 upg 3С16170 Linkbuilder TP/12 port... " eal 19.36 Tape'Stor 4GB internal IDE ..................... ТИЛЛА Le scires 218.34 
Microsoft Otfice Std WIN95 upg CD 3C16670 Linkbuilder FMSII 12 pori... 511.66 — MONITORS 
Microsoft Plus! WINGS ......................................9 | Zi dive 100448 parallel inar TT | Mag Innovislon DX1495 PnP 14" "KT 
Microsoft Plus! WINS СО.................................. 48,1: NodeRunner/SI 2000А........................................8%.98 2р drive 100MB SCSI interlace ы re 00 Мад Innovision DX1595 PnP 15" ...............-.314.14 
Microsoft Powerpoint ММБ... NodeRunner/St 20007 ..... 3 11.80 Jaz drive 100 external SCSI-H interface ... Di | Mag Innavision М .829.49 
| Microsoft Powerpoint WIN95 upg | Node! ona dud 3 Jaz drive 1GB internal SCSIHI -il interface... ok 
Microsoft Project WIN95 i$ | ERunner Il 16-port 10BT. 322.93 Ditto Easy BOOM Travan laps drive external. 46.53 
فا‎ у ре ‘drive externa +4 
Microsoft Project WINGS ирп............................. | 28, 20 Sim de LANtastic NON кї 83 18 Ditto Easy BOOMB Travan tape drive internal... d ү | 
Microsoft Publisher CD Deluxe WINGS ............. ке 4 бтн 304:88 MICROSOLUTIONS 154.94 
Microsoft Visual C++ Subscription WIN95 .......447.93 CANtastic V6.0 Starter - us — | Backpack 3.5" 1.44MB floppy parallel .............. 151.71 87 
MS Visual C++ Subscription WIN95 upg CD....305.43 | LANIASNiE vs. ^ - or КЬ Sopy пн | Hd Backpack 800TD 600MB Travan parallel .......... 159.25 18 8 
Microsoft Windows 95 ........................ —À 183.47 LANtastic lor Windows TS auk. ' | 13 
Microsoft Windows 95 Upg ................................ 94.77 call CDW today for details @ syauest" | 84 
Microsoft Windows 85 upg CD ........................... 94.77 | 
Microsoft Word WINDS ...................................... (8560 | = Р Е21 | IT, = 
— a Ay EZ1 NEC XP21 21". 
Microsoft Word WINGS ир... 94.05 — Е21 cartridge Samsung 15GLi 15" 
MS Word/Publisher Value Pack WINS CD....... 115.03 | КЕРИ PA post 2 comp io 1 printer et 2143 E2135 135M8 external parallel interface. 45.32 | Samsung 1780 i 
Microsoft Worke w/Bookshelf WIN95 CD .......... 86.45 р AutoSwitch, 4 comp to 1 printer... 35.94 | B MULTIMEDIA AND С! | | Sony iseen is" л. 
Microsoft Works WINS ...................................... 45.13 BNAF starter kit-2 computers, 1 printer........... 105.80 Creative Laba | Sony 155X 15" PnP 
NCD PC-Xware for WIN95 Upg .......................... 71.80 add-on transmitter.................... ene 7 Discovery CD 4x PnP multimedia kit................ 1448 | Sony selle cre 6 
Quarterdeck Clean Sweep V2.0 УЛМӘ5 ............. 28.85 TPR Blastor CD 4 x kt Aer Mum ра айша ны, 25.6! Т Рп 4 
AES ster Value CD 4x kit... 33.69 ny Multiscan 20sfll PnP А 
Quarterdeck QEMM V6.0 WINSSAVING.1 ..........62.18 ол Sound Blaster 16/30 value кс {БЕ . 94.6 ViewSonic 1565 15".......... 9 
Token Ring Auto Adapter 16/4 ISA... sco DEB. BB (IDE)... a 
Saber LAN Workstation V5.0C WINSS ...............57.29 IBM Token Ring МА! 385.98 Sound Blaster AWE32 — 1 vu 1 i ir а б 
SPC Harvard Graphics V4.0 WINSS upg............ 87.70 ‘in ADS VGA to TV Elite os. 128.93 EF-——— 2 - 
Stacker V4.1 WIN9S 49.62 ADS VGA to TV Elite e ..195. ПІ i 
FK Ve. WING ss corner sane oo Ta aad 58.62 А ALPS 4Х internal CD-ROM oe 
Starfish Sidekick WINS5 .. — ИЙИ EtherExpress PRO/100Mbps PCI... -... 198.01 Advent PP570 speake 
Symantec Norton AntiVirus WINS Ет” 72.14 EtherExpress PRO/100Mbps РС! Spk.... 019,88 Advant 270 speakers 25W 
kika EtherExpress PRO/100Mbps EISA .... w 241,82 Advent РР170 speakers 5W 
| Symantec Norton AntiVirus WINSS upg .............33.78 EtherExpress PRO/10 Fish 10BT .. .... 108,60 Advent PP622 spkrs/subwoofer.. — 1 
Symantec Norton Navigator WINSS.................... 8177 ناچا ا‎ ER pen الا‎ BPI x H U Altec Lansing ACS500 : surround 5 system ..........299.35 
Symantec Norton Navigator WINS trade-up ..... 59.65 EtherExpress PRO/10 Fish combo БрК...........468.Б7 Болпесіх ОшскСат Kit ULTRA OX Кет 1 
| Symantec Norton Utilities WINGS .................... 118.15 | EtherExpress 16 1 9,40 Dlamond Multimedia Kit 4400 4X CD int. 
| Symantec Norton Utilities WIN95 Upg ................ 57.24 EfarExpreds if 6 10 OB T SF jk. eh Jensen JPS35 speakers 5W.................... 
| Symantec pcANYWHERE32 WING5/NT ......... 131.80 EtherExpress 16 combo г 19.20 
Symantec pcANYWHERE32 WINSS/NT ирд. ай £2.10 EtherExpress 16 combo 5pk... ....542.71 
Visio Technical V4.0 WING5...........................- 257.61 E e BSA bombo. —— 407-52 
Visio V4.0 WINGS СР.............................6-....... 122. " EtherExpress Fish combo Sok. 592.28 
Visio V4.0 WINDS upg СО................................... 13.21 | кушы: нез PRO SAL Ў 12. 4 
= س‎ NetportExpress EL Ethernet 
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intel Y Y | E | | Better Images Through Innovation. yA »€* ^ 
j ДА] M 
EtherExpress > ppp ge erra EE 
р ч | | “ 30-bit, high-resolution color scanner 
pista 1 ы. DÎ | кт ¢ 600 x 1200 dpi optical resolution, 4800 x 
ONibps Fast а ; d э «35е 4800 dpi maximum ® Fast, single-pass scanning 
rnet adapters ED 5 | Y Y ` ® Legal-sized scanning area ® тасыдарыылан!п& 
PE S í— m ll D, ч ft OmniPage LTD OCR, бе ага, SCSI 
j | | "AL 50 ware, g ’ , 
Intel's EtherExpress" PRO/100 adapters are the easiest way Ге g ‘ кт Re 9 card and cable 
to migrate to Fast Ethernet networking. PRO/100 adapters i] E T LL 4 - d 


Еб Standard with ImageStar Il 
ga ч - T7 40 
CDW 65672 


х БЕ] 349 


C DW? E6 Pro with Photoshop V3.05 (CB) 
D I OU cow 65671 


integrate easily into your existing Ethernet environment to 
deliver these powerful advantages: 


ò High-performance 32-bit architecture 9 Seamless 
migration from 10 to 100Mbps with one driver, one connector 
and hub speed auto-sensing ® Proven Ethernet technology 


* One-step installation 9 Limited lifetime warranty q " 
PCI @ 4 59 0 01 CDW 59239 SERVICES OU aà DAY un UT Pf ib cor =P: | 
PPO rrr ror) общ gi P 24-bit color е 300 x 600 dpi optical resolution 
PONS ради Mr — E pe 59240 TM ¢ Single-pass scanning @ Includes ImageStar II, 
— rime BETTER Orte I OCR, Een Ward, SCST eard and cable 
Workgroup bundle .................................@ Ё 81 fa ` cow 66257 D ü *] | J a= CDW 63623 
"Т SEE IT, < | 
ТЕ 
сри? RIES OVER 20,000 PRODUCTS. IF YOU DON : CALL! 
COMPUTER nE _ сом poer HARD DRIVES & CONTROLLERS Ш — MODEMS & COMMUNICATIONS 
1813003 DXA SUOMB раз т-а 1878.83 540M9 B FIDE ... Supra 288 faxmod ELS. 183.34 
pas color. EMILE upra axmodem interna ELT 
T2130CT DX4/75 500MB act color................. 2109.19 701 Хат BURTAM SOME act сону... 200 1 1.28050 Fast- ATA 9 Supra 288 faxmodem 1пїегпа!........................... 208.42 
ропада е 610CT 5/90 720MB асі m , 3888.98 760€ 5/120 9.00 Supra Simple Internet 288i internal .................. 145.63 
410С5 5/90 BMB ut A ge Color ................2135.97 ? An d 8.00 Coss n5 Supra Simple Internet 288 external... neces 167.00 
410CDT 5/90 8MB 772MB act cir CD............ 4319.52 7606 5/120 МВ [ 3.00 weet SupraExpress 288i PnP internal... көнөө ө, 141.13 
Tecra 700CS 5/120 ВМВ 1.2GB pas color...... 3368.13 760C 5/120 B т 9.00 540MB EIDE........175.25 1.08 Fast SCS!-2.289.66 SupraExpress 288 PnP external.. ege: 161.12 
Tecra 700CT 5/120 16MB 1.2GB act clr......... 4833.49 76 Due i 9.00 850MB Fast-ATA.. 188.711 214GB Fast SCSE2 603.58 "BATTERY. — — 
Теса 710CDT 5133 16MB 1.2GB act dr ..6796.97 7 590 . 9.00 1.08MB IDE.........295.87 42958 Fast SCSH2 881.74 BATTERY BACH UP AND UPS | 
Tecra 5/133 16MB 1.2GB act dr (1024x ). 1219.92 7 5/90 8MB 3.00 к= : 
AST, ت‎ sa POON O uma. — Ae 
Ascentla portabies 545 ast-ATA..1 2.1GB FastATA2....... 5 . Back UPS Pro 420 Plug and Play nessa ااا ت‎ 233.49 
Ascentia J10 5/75 BMB 800MB dual scan...... 24 12. 45 Б 900 Bye IGN 850M .1989. 0 A EA JIES 21 оаа PW SO? 817 8 Back Wee Pro 650 مد‎ and Play = —— IS 
Advantage! Explorer 212 . 300 5/13316MB 6 Ti 1.6GB Fast-ATA2 305.29 Fast "956.12 SmanUPS 700..... 62, 
Ascentia J30 5/100 BME 800MB dual scan.. р 300 5/166 16MB 1 ‚00 | 10GB Fat SCSH2. 256. 32 OGB Fast SCID 2044.42 SmanUPS 1000... t 
Ascentia J30 5/100 8MB 800МВ act color | ana 2E ME Ü 108GB Fast ATA2....228.33 SmartUPS 1400... 
Ascentia P30 5/100 8MB 800MB dual scan 300 ута теми tn ys SurgeArrest Network 
Ascentia P30 5/100 8MB 1.2GB dual scan ....5754.13 P300 5/133 1MB 63 vi и SurgeArrest Pro 5.89 
Ascentia P50 5/133 8MB 1.2GB active color..4221.60 PC300 5/133 16MB 1.2 avs aver 635МВ 1БЕЁ........................................... i Toa pg Network + PROE 44.51 
Ascentia P50 5/133 8MB 1.2GB active color..4685.55 PC300 2/188 16MB 1.2 кайа REI E Ш IL Deinem, 117.72 
Advantage! Adventure desktops PC700 ganar 128 СЮЕ, 
— | Caviar 1.2GB EIDE. 05 TRIPPLITE 
624-5/100 16MB 1.2GB 14.4K bps 6XCD......1975.75 PC700 5/100 16MB 1GB 5 electa .......2829.00 | Самаг 162GB EIDE 62 93.20 
626-5/133 16MB 1.268 14.4K bbs SXCD 208843 PEZO 2199 JEME 168 5 bats Selecta 3947.00 | a BC PERS 420... f 133.53 
22-5/100 16MB 1.2GB 28.8K bps 6XCD...... 1913.13 «aum Acculogic SIDE-3« won-board BIOS... мв | SS RRO 550. Ae 
824-5/133 16MB 1.6GB 28.BK bps 6XCD ......2239.36 Acculogic SIDE-4+ w/par, 25er. game ................ 21.14 C PRO 6 13:24 
826-5/150 16MB 2. 1GB 28.8K .2563.51 NS 410 5/75 ВМВ cculogic SIDE-4Vt. IDE, 1655 Û serial... 88-28 BK PRO D/B - "$6 
B28-5/166 16MB 2.166 28. ВК bos SdisceXCD .....2759.57 E 410 5/100 8 daptec 15 P SCSI Maste vesc 252,96 BC PRO 1050 "$10 8.20 
COMPA N 410 5/100 8 a ct Adaptec Eee Storage CN М : ‚608,46 PRESETS TOF LOSE DEA CHAE DAS vate раччаваФкввеж вне rna ¥ 
a NS 410 5/120 8MB 8 aptec Power Storage РС! Ki. 08.46 TRIPPLITE SMART PRO UPS — 
ProLinea Series Desktops 810 5/100 BMB 8 Adaptec AVA1505 SCSI: A CD 48.32 MART 280 LAN .............. анааан 5.3 
810 5/100 16MB 1. telr . Adaptec 2842 VLB 39.11 H "285.4 
Ruinen 878s $73 SNB FO ENS B19 37138 1M EES Fete ar OE ey | 
Борте 5750 579 МІ 06СЫ... ERR A NA od Ж Эйс ша. m 
ProLinea 5100e 5/100 8MB 1.06GB — ш PRINTER M DDEMS 4 } TTT wit IONS 
ProLinea 5120e 5/120 8MB 630MB .. | . “= ыы "LÀ 
ProLinea 51208 5/120 BMB 10668 | OKIDATA BOCA 
roLinea а желк. 52.9 7 f 
ProLinea 575 5/75 16MB 1 08GB. к= o МЛ... Chane Express 14.4 extemal wax... 18.8 — 
Arat СОН een С ВОНО 445.15 OL600e V34 28.8 intemal ах... И | gom — ш m mem 16 
Protinea 5100 5/100 16MB 1.0866" É— еее | 5 mnm. ——— | Adaptec APA1460 SCSL2 .— 18908 
ProLinea 8120 5/120 16MB 1.0868 -— b OL1200 Ф Науеѕ Haves EZJack ү wax 2а 
ProLinea Series Mini-Towers ee, * ACCURA 144 internal w/fax 19.05 ІЕ а ld р! Q—— g 
ProLinea 575 MT 5/75 ВМВ 630MB 38. i АТИЯ acca oso Sse ioe ә n s ernet combo ............ ‚10 
ProLinea 575 MT 5/75 16MB 1.08GB . 366. Canon ARUNA — дета! ах... i za Megahertz шүү 14.4 data/Íax ... 11 
ProLinea 5100 MT 5/100 16MB 1.08GB ...... 15. 265.50 BJC610.. enim ACCURA 288 Е internal WAX ................... 168,17 Megahertz XJack Gold 14.4 da 6 
ProLinea 5133 MT 5/133 16MB 1.08GB MEME o o 398.00 34 external w/fax .................... B3 | Megahertz 28.8 V.34 w/XJACK cellular ............ 53 
ProLinea 5133 MT 5/133 16MB 2G B6. 11.7 Megahertz 28.8 V.34 data/lax w/ ХЈасі 31 
ProLinea 5150 MT 5/150 16MB 2GB 3282.65 35988 | Mee TOBT Еле! adapter wXJack - 3 
ProLinea 5166 MT 5/166 16MB 268... ‚5508,65 — egahertz cell-ready 28.8/Enet RA 11.08 
Deskpro Series Desktops - orola Montana 28.8 cellular .. n 2,2 
شی‎ Marquis 28.8 data/fax & LAN ........... 402.12 
Deskpro 575 5/75 8MB 840MB Motorola Mariner 28.8 data/fax 5 LAN celiular. 466.52 
Deskpro 5100 ribs 8MB 840MB .... — New Media Bus Toaster SCSI-2 h -— 197.06 
Deskpro 5100 5/100 16MB 1.2GB | $5.89 New Media Wave Jammer sound саш. 218.11 
Deskpro 5120 5/120 16MB 1.2GB.... ‘00 tà 0^ Simple 28.8 Communicator cellular... ..207,57 
Deskpro 5133 5/133 16MB 1.2GB.... Stylus Color pio. 69800 К 88 Simple 28.8 Communicator ... ..281.31 
Deskpro 5133 5/100 16MB 1.2GB LQ2550 Stylus 1500.......... 995.00 р l 168.99 Simple Tech 14,4K modem + voice... 95.83 
Deskpro 5133 5/133 16МВ 2GB..... BROT O енени Stylus Pro XL... 1798.00 Simple Tech 170MB hard driva... „334.10 
резкрго HE: AES bes 268 РТТ О... ERETON. Ds AA теи "ian e езен ax 
Deskpro 5150 5/150 16MB 2GB.... LEXMARK LASER PRINTERS DesiFone Fost ES MIA 28.8... renee 189.52 USA Sportster V34 with | ne 75.82 
Deskpro 5150 5/150 16MB 2GB... Color JetPrinter 1020. АЗЕР DeskPorte 28.8Р V.34 a 200.05 Xircom Eihernel OB nam аиша Й 
Deskpro S166 5166 JOMB 208. : Color Jetprinter 2070... |. Xircom Eihemetemodem 38.8 ТЫВТЛОВӘ 421.86 
eskpro ь. $621.6: olor JetPrinter rcom Ethemet+mod B 1ОВТЛ 21.85 
Deskpro 5168 5/166 16MB 2GB x a E 6ppm. Ру RE DATA کی و ا‎ о 
LOOKING FOR THE LATEST COMPAQ NOTE- 4 39° 10 Plus füppm.. aint, Xircom Ethernet«modem enitn. ems 364.50 
BOOKS? CALL CDW FOR A COMPLETE LINE UP! Optra R Plus 16pp Xircom Token Ring 16/4........................... 409.70 
pe призи = — 
Орга HX ше 1 ) | INTEL OVERDRIVES ] 
ptra us Mg ae 
— ОРТА G CHor '- AMHUPNMEMMMMMENM 603 Intel OverDrive DX2/50 .................................... 15.54 
[ГЇЛ сокла " Intel OverDrive DX2/G6.................- 29.40 
OmniBook Portables ing ane MIN "C—— + 
.2194.t nte! OverDrive DX4/100............ 14 
H^ OmnBook SOOT 4/5 BMS MOME act color. 2496.81 1190 ннн 17 extemal... Intel OverDrive Pentium G3MHz ... 8.74 
HP OmniBook SOOT EO SMe 1268 act color .5055.54 Г tm OnlineSURFR V.34 Package intemal.. Intel OverDrive Pentium 83MHz ... 253.45 
HP OmniBook 5000СТ 5/120 8MB 1.2GB act oolor..... 6015.06 2135 Color 7 OnlineSURFR V.34 Package extemal.. Intel OverDrive Pentium 120/133MFHz upg for 5/60, 566 339.11 
HP OmniBook SO00CTS 990 16E 12GB act color 5495.68 | BRSUREA ISON adapter internal... x Iniel OverDrive Pentium T9719 tr upg for 75. SERE Ji 
OmniBook 5000CTS 16MB 1208 ad color 6072.87 i adapter external..... ene 
i BitSURFR Pro ISDN terminal adapter _ intel OverDrive Pentium 166MHz upg for S/700.......-..- 556.72 
NEC “MEMORY UPGRADES 
Versa V 4/50 4MB, 340MB act clr................... 1269.0 microLaser SPORTSTER MODEMS Ы 
vores V 4/75 4M ^ tdg act gr microLeser Pro 600 P523... : lei 36 nal Se arse SES] TT STA i cgi aad le 
Versa 22000 5/75 ВМВ 810MB act сіг microLaser Powarbra/i2 ттт 1352.91 28.8K V.34 internal wilax ... 2184.13 | Сотраа Prolinea 4MB................ 
5/75 8MB 810MB NE — 5 0 n 111 28.8K V.34 external w/fax .. 204.11 Kampea Peele de 
Versa 40506 5/00 SMB BIOMB aci cir Сб | HEWLETT Vi 14.4K intemal et wi 1149] | HP Laserjet 4P AMB n 
Г | ESL 
Versa 4050H 5/90 8MB 810MB act cir imd | DU PACKARD Vi 14.4K external w/fax & уосе........................ 198.18 un Lp das... 
Versa 4080H 5/120 8MB 1GB act cIr............. HP DeskJet 340 portable ........................... 285.69 COURIER MODEMS HP Laserjet 4 BMB 
E HP DeskJet 600 ................ sss 199.97 V.34 intemal уёах........................з‚- 542.58 | HP LaserJet d OMB 23 
1 TEXAS HP DeskJet 600С... £49. УЗА OXEOIP Bl WIA essere error corre 565.19 | IBM ThinkPad 755 8MB. ...... .. — 1 
NSTRUMENTS HP DeskJet 660C 43 I-modem ISDN modem intemal ....................... $85.51 | 
Extensa 550 5/75 ВМВ 524MB dual color... HP DeskJet cm I-modam ISDN modem external .......................6 353.10 | 
Extensa SCD ЫТ OMB 1. 2GB ete ÖÖ HP Olfce lot kist la/cagierpur СУГУМ | 
xtensa acl cir in в erponnter 
145000 5/75 8MB 810MB а HP Office Jat LX inkjet faxicoplerprinio ZOOM 
TM5200 eod SMB 1.2GB act color LabelWriter XL МИМ." 138.52 14.4 V.32bis Voice speakerphone intemal....... 114.98 
TM5300 5/133 8MB 1.2GB act color..............5286. LabeiWriter XL Plus AA 218.81 V.34 28.8 FaxModem intemal........................... 143.48 | 
V.34 28.8 FaxModem ced ынде ee 159.94 
V.34 28.8 Voice Speakerphone intamial............ 184.51 


Winner of 
Computer 
Shopper 
Best Buy awards 


CDW” sells for less and services you better!" 


800-959-4 


ч | 1 j 


Visit our newly redesigned web site! www.cdw.cc 


/ f (42 


39) 


L| 


п 


01996 


ri 
Wf 


Call for a 
free CDW” 
catalog 


Prices start at $1,595 


Datalux®, the industry leader, introduces | angle. It is VGA compatible — no special 
the Active Matrix 10.4” LCD Monitor card required. Like all Datalux products, 


with optional resistive or capacitive touch | it is manufactured in the USA. 
screen. The active matrix panels have Applications 
bright vibrant colors and a wide viewing | Industrial, Medical, Mobile Data, Marine 


DATALUX Corporation 
155 Aviation Drive 
Winchester, VA 22602 
1-800-DATALUX 
Fax 540-662-1682 


Complete specs & pricing on the Internet 


| http:/ /www.datalux.com 


Mounting 
Options 


Panel mount 


Wall mount 


P 


Swivel mount 


RUGGED * SEALED HOUSING * OPTIONAL TOUCH SCREEN 


Other Datalux products 

• DataBrick® — compact 486 PC 

* Space-saver keyboard 

e DVS — Databrick Vertical System 
(Large photo shows desk mount option) 


DATALUX International 
11 Pelham Court, Broadfield 
Crawley, West Sussex 
RH11 9SH U.K. 
011-44-1-293-540092 


1-800-DATALUX * (540) 662-1675 fax back specs Fax 011-44-1-293-540094 
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COME SEE US AT 
COMDEX Spring in Chicago 
June 3-6 at Booth #W3059 
Infocom in Philadelphia 
June 13-15 at Booth #112 


Here's the Way Out. 


Our Commander products let you control 
and operate all of your computers through one 
keyboard, monitor and mouse. Get rid of all 

of those costly, space eating peripherals, 
and suddenly your network isn't quite so 


to a few PCs, or you manage a multiplatform 
server room, system control is right at your 
fingertips. Today's configurations are 
more challenging than ever - but they 
shouldn't make you feel like a labo- 


[ юы M M 


scary anymore. And since there's a whole АНЛА ratory experiment! For simple, con- 
family of Commanders, one is right for "m Йй solidated control of all your system 
you. Whether you need fast, easy, access I NEM resources, give us a call. 
CYBEX 4912 Research Drive Huntsville, AL 35805 USA 
A 1-800-932-9239 (205) 430-4030 fax 
CRETE DIUI сакл http://www.cybex.com 
Company 


PC is a registered trademark of International Business Machines Corporation. Mac is a registered trademark of Apple Computer, Inc. The inc.500 logo is a registered trademark of Goldhirsch 
Group, Inc.. Cybex and Commander are trademarks of Cybex Computer Products Corporation. 
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New Releases: 


LJ Call about our Tutorial | 
and TroubleSbooting | 
Series on video cassettes! 
A wealth of technical Was 
help at your fingertips. E 


e 
ITO DCO DC C 


UNIVERSAL ILTAA SOFTWARE 


Fully 0/8 independent Call for upgrade 7 ting e 
diagnostic software... complete new features list! 


ICRO-SCOPE Universal Computer Diagnostics was developed to satisfy 

the expanding need for accurate system diagnosis in the rapidly growing 
desktop computer market. Patterned after super-mini and mainframe diagnos- 
tic routines, MICRO-SCOPE runs independently of any standard operating 
system, and is therefore at home on any machine in the Intel world. Speed, 
ease-of-use, and razor sharp ACCURACY are a few of the advantages that arise 
from this system independence. Jerry Pournelle awarded MICRO-SCOPE & 
POST-PROBE the User's Choice Award in the May 1994 issue of Byte Magazine, 
saying: "You name it, this tests it. If you maintain PCs you'll love it." 


¢ LOW-LEVEL FORMAT—Performs Low-level format on all drive types 
including IDE drives. This function cannot hurt IDE drives. Ф TRUE HARD- 
жшн ы | WARE DIAGNOSTICS—Accurate testing of CPU, IRQ's, DMA's, memory, hard 
no ПТ 0$ |$ — drives, floppy drives, video cards, etc. € IRQ CHECK— Talks directly to hard- 
Apel ды ШЇ ы Ыкын ў ware and shows I/O address and IRQ of devices that respond. Ф 0/8 INDE- 
-—PG—— 0000 | PENDENT-— Does not rely оп O/S for diagnostics. Talks to PC on hardware 
| Е level. All tests are full function regardless of 0/8 (i.e. Windows, Novell, UNIX, 
08/2). ¢ IRQ DISPLAY—Show bits enabled in IRQ chip for finding cards that 
are software driven (Network, Tape Backup, etc.). 4 MEMORY EXAMINE— 
Displays any physical bit of memory under 1 Meg. Very useful for determining 
memory conflicts and available memory space. € AND MUCH MORE... 
We don't have enough space here for everything this software can do! 


roster: 


4 y? к= X а E | A {5 a First Ever Tinned POST. Card for ҮТ. | 
Eo RS xl Use this Power-On Self-Test card to debug 

SECUN “ " к 
апу "dead" PG that won't boot... 


his is the only card that will function in every system on the market. The 

documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card.” —-Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition’ 


¢ Includes pads for voltmeter to attach for actual voltage testing under load. 


TOR. Uc a A it ¢ 4 LEDs monitor +5vdc -5vdc +12vdc -12vdc. Monitors Hi & Lo clock and 
fal ‘How 0 i nfo ’ Win ns iim OSC cycles to distinguish between clock chip or crystal failure. € Monitors 1/0 
S эйс а е за A l l Write and 1/0 Read to distinguish between write and read errors. € Accurately 
Т E! І monitors progress of POST for computers without POST codes. ® Reads POST 


| codes from any [BM or compatible that emits POST codes. ISA/EISA/MCA. 
T»- j ¢ Compatible with Micro Channel computers. € Dip switch allows easy selec- 


or Ран (810) E moe a | tion of 1/0 ports to read. € Includes tri-state LOGIC PROBE to determine 


actual chip failures. € Manual includes chip layouts and detailed POST proce- 


и 1100 East Broadway, Suite 301, Glendale, California | dures for all major BIOS's. € AND MUCH MORE. ..call for more details. 
| ` Phone 818/547-0125 • Fax 818/547-0397 - 
] Web Page: http: ИЮ -micro2000.com ha 
| Inte | please call: b BUTE : == T CRO 
а ] | [emen ERVICE NEWS | 
S = 4 4 ; T 35-4 3 : PRODUCT OF THE MONTH Ir r 
i 1-206-384-4533 "T^r Govt. Serv. #: GS-00K-04AGS-5396 


# = = 0 aso uum. 


It may take years before your hard drive crashes. 

It may be months before you have any serious data loss, 
problems with your memory or experience chip failure. 
Then again, it could be today! 

At MICRO 2000 we are constantly thinking ahead to 
provide you with the products you'll need to protect 
yourself from hours of frustration and downtime. Our 
expanding line of products can assist you to recover data 
from a crashed disk when all the others have failed. 

We can help you diagnose what's wrong with your 
PCs in a flash, on-site or remotely—without a modem! 


Good products are one thing, but how about some- 
one to walk you through the tough stuff? Even though a 
large percentage of our clients are professional techni- 
cians and power users, we regularly receive calls from 
novice users who need help getting started. After all, 
these are tomorrow's power users and technicians. 


You can help us to serve you. If you use any of our 
products, please let us know what you like about them, 
or what improvements we could make. We will try to 
fulfill as many needs and wishes as possible, because 
your business and success are important to us. Give us a 
call or write to us with any comments or suggestions. 


Call Now tor Pricing on Our Complete Product List: 


Micro-Scope CLIENT 
A MUST-HAVE REMOTE DIAGNOSTICS TOOL for PC Service 
Technicians everywhere. Supply your customers 

with this inexpensive software and let CLIENT diag- 

nose what's wrong with their PCs with- 

out leaving your office! When 

your customer calls you with a 

service problem, simply have him 

boot his PC with the Micro- 

Scope CLIENT floppy disk in | 

drive A and select either the Quick “ 

Test or the Extensive Test. Then just 

look up the resulting error codes in your 

CLIENT manual and you’ll know exactly 

what’s wrong and be able to bring the correct replacement chips, 
drives, cables, etc. Ensures complete system compatability. Available in 
packs of 10, 50 and greater. 


Micro-Scope CENSUS 
LETS YOU KEEP TRACK OF HUNDREDS or even thousands of 
computers and know each one’s exact hardware and system 
configuration at a glance. Many techni- 
cians and MIS Directors use this soft- 
| ware tool to save hours of downtime 
in companies with multiple computers. 
Simply load the supplied disk into each 
computer on site (up to 100 PCs recordable 
on each disk). CENSUS automatically 
records complete system information and 
assigns each PC a unique ID number. The 
data can now be downloaded from the disk 
into any database program so it’s ready to 
retrieve at a moments notice. For even greater productivity and speed, 
use CENSUS in combination with MICRO-SCOPE CLIENT to remotely 
diagnose each PC and arrive with the exact parts required, fully com- 
patible. You'll be in and out in a flash with a greater profit margin. 
Call us for information on increasing productivity. 


Micro-Scope BURN-IN 
A PROVEN WAY TO INCREASE QUALITY CONTROL. Completely 
accurate and thorough diagnostic routines repeatedly test the 
system’s resources to the fullest extent to 
find any hidden bugs or problems. Essen- 
tial for OEMs and Repair Facilities—reduces 
the number of returned PCs dramatically! Runs 
with or without a monitor 
or keyboard. User defin- 
able run time. Detailed 
system log written to 
disk after testing. 


MICRO 
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All products are 
Windows 95 Compatible COMPATIBLE 
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Purchasing Agents Worldwide 
‘Pre-Approved Open Accounts 
for ail Fortune 1000 
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Mili 


Pria Polis, О 


11015 


22 aunt sengrate sounc 


-AMD-PENTIU) 
OARD 


256C, 3-PCI, 3-ISA, 256KC, IPCI- ISA SHARED 
FLASH BIOS, 4-72 PIN, ШР TO 128MB RAM | 


256C, 3-PCI, 3-ISA, 256KC, TPCEISA SHARED ` 
FLASH BIOS, 4-72 PIN, UP TO 128MB RAM — 


2986, 3-PCI, 3-ISA, 256KC, TPCI-ISA SHARED : 
FLASH BIOS, 4-72 PIN, UP TO 128M0 RAM 


256Ê, 3-PCI, 3-ISA, 256KC, TPCI-ISA SHARED ~ 
FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 


256C, 3-PCI, 3-ISA, 256КС, TPCIHISA SHARED 
FLASH BIOS, 4-72 PIN, UP TO 128MB RAM 


2560, 3-РСІ, 3-ISA, 256KC, TPCI-ISA SHARED 
FLASH BIOS, 4-72 PIN, UP ТО 128MB RAM 


256C, 3-PCI, 3-ISA, 256KC, TPCIHSA SHARED 
FLASH BIOS, 4-72 РІН, UP TO 128MB RAM 


256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 5-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


4. 


mE | , 


190557-001 ^m Lie ^ ip^ 4 


3M cases 1033 HIT 
етта Darsi EKET 


INTEL-CPU 
486DX-33 


INTEL-CPU 
488DX2-66 


INTEL-CPU 
486DX4-100 


AMD-CPU 
3BGDX-40 


AMD-CPU 
ABGDX2-bG 


AMD-CPU 
A4BG6DX4-100 


AMD-CPU 
4B6DX4-120 


258C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN. 8-30 PIN & 2-72 PIN. ENHANCED BIOS 


256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN; ENHANCED BIOS 


1286, 6-ISA, 128KC, 8-30 PIN 


ЖТ 


CMPQ PART# 
115144-001 
110561407 
116568-001 
113131-01 
11518001 
113633-001 
113654-001 


MEMORY 
They Mode 
Bhaag Modul 

32607 Modu? 
тм Module 
№00 Modure 
11е Module 
AMen Module 
1Me) Module 
AMeQ Module 

15| 1Meg Exp üd 

Fl Meg Exp Ви 

Meg Module 

4Meg Module 

Meg Madule 

2hteg Module 
4Meq Madule 
8Meg Module 


| MATH CO-PROCESSORS 


MODEL 

DesxPro Y 386.331 
486/25. 496/331 
486/50L, ЫЫ, ро 

DeskPra 386/25, 386. 20 


DeskPro 3868-1üMtU 


PRICE 


Lg11511111114:21/821111922151 


Segl gi |12138288 


Ch 4 AMEN IPE 11660 
66830 B40 

Packard Bet Pf apt 

Packard Belt 9815 

Рабле 442044501 
Panasonic 44 1071430 
Panastric 4450 

Panaspmit 4400/5400 
Panasome А4404 0 

Shap 9400) PEG, 9600, ЧИЯ 
Sharp 9500, E, М, 1700 H 

TI XL:PS17:PS35 

TI Модове Pra E, Powergen eun 


n YNAMIC 


2111118 


256C VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


2566 VLB, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PIN 
& 2-72 PIN OR 4-72 PIN, 8-30 PIN & 2-72 PIN, ENHANCED BIOS 


256C МІВ, 7-ISA, 2-VLB, 8-30 PIN OR 4-30 PINR 
& 2-72 PIN BR 4-72 PIN, 6-30 PIN & 2-72 PIN, ENHANCED BIOS 


DeskPro 2854, 2865, 3R88X20 
all "M" seres system LT series 
all ^I" series system LT senes 


таква п 
11889-01 
1185530-001 
128877-U01 


КТ ЛЖ T1 TT E Л Л ЕТ ЕТ 


р ИИТИИ ОИ ШИТ ТИКИ ГЕ 


18,3318) BBM 1111 Seek 


ШЕТШЕ 

ДЕ Ose eee 
ИЛЛ ЛЛК ПШ ЛЛ” E 
ISILLE E TETEELITII 

ТИЛЛЕДЕ 
ТИПА ШНҤНИТ ЛИЛ 


It 


-— 
кы 
LI. 


3 
< 


INTEL 
386DX-33 
4B6SK-25 
486SX-33 
4860X-25 
4860X-33 
486DX2-50 
4860X2-66 
488DX4-75 
48B5DX4-100 
PENTIUM 75 
PENTIUM 90 
PENTIUM 100 
PENTIUM 120 
PENTIUM 133 
PENTIUM 150 
PENTIUM 166 
AND 
3AGDX2-66 ЗУ INTEL 


485DX4-100 OverDrive” Intel Pentium 63. 


A88UX4-133 85 UPGRADES intel Pentium 83. 


TURN YOUR 386 INTO A 486 
Cyrix $199 


3865Х system, use CXS86SRX 

S8GDK-16 system, use Cx4860RX2-33 
S8GDX-20 system, use CxsSGDAX2-40 
386DX-25 sysiem, use Cx&86DRX2-50 
388DX-33 system, use Cx488DRX2-66 


DX2/66 GDP/ODPR..$127 
DX4/75 ODP/ODPR....145 
DX4/100 ODP/ODPR dn 
1 


3 PCI, 2 ISA Shared, 1 PENISA 
Stats, 256 Pipeline Burst Cache, 
4x72 Pin Sockets (up to 128M8), 
1MB Flash BIOS, Intel Triton 
Chipset, Integrated PCI/IDE, 
Intergrated, Super 1/0, 

Integrated ATI Video Card, 

PC'95 Compliant w/Windaws 

‘05 Plug & Play. 


75......5519 
100......529 
120......689 
123......769 
150.........899 
166... 1149 


215-928-9406 
215-928-9407 


EST PRCIES PAID ON XO PIN 
"E 72 SIMM MODULES EXT. 700 


Same Day Shipping 
in most cases we will ship your order 
the same day, subject to availability. 


Overnight Delive 
All orders can be delia ered Next бз 


for a small added delivery charge. 


Express Replacement 
If you should experience a problem 


h any of our Brand Name products- 
wet тае It! Cali for details. 


ge‏ ا 
FACTORY NEW 1-5 YEAR WARRANTY INT-EXT FACTORY NEW-3 YEAR WARRANTY INT- =ч‏ 
ST3630A 850М8  14MS {DE 120-329 03727 11GB — 11MS IDE |‏ 
SISBSDA БМВ IMS 15.1345‏ 
ST51080A !.05GH 10.5MS‏ 
$T31270A 1368 12M5‏ 
جڪ 246-393 5751270А 1368 105M5‏ 
FE IM 505,2 FACTORY NEW-S YEAR WARRANTY _INT-EXT‏ 
STPHMON SES: 10:3M3 262387 MIeost 1100 95MS IDE -365‏ 
STi2400N 21G8 — 9MS M1636T 11GU 95MS ЮЕ‏ | 
ST32430N 2168 10M5 2 5909721 woast t 168 osme IDE‏ 
ST43400N 3568 IIMS -2 595-775 M20325 2 166 TOMS SC‏ 
ST15230N 4208 — 9MS 2 915-1040 м16385 GB 10M5 SCSI 595.71:‏ 
ST410800N 9.068 IMS м29345 4358  10MS SCSI наз i024‏ 


SCSI-BARRACUDA -7200 RPM 
$132550N 2168 8М5 SCSI-2 { | QD HEWLETT 
: PACKARD 


FACTORY NEW-S YEAR WARRANTY INT-EXT 
С37255 2.18B 9.5MS SCSI 5595-759 


ж-т — нна : 
n" La SUE WIDE SCSI HARD DRIVES 


WDAC21000A 11GB 10MS 
WDAC31200 1268 10M5 229 "R 
WDAC31200A 12GB 10MS > "Чы Eu. | 
WOAC31600 1 668 10MS 75 FACTORY NEW-5 YEAR WARRANTY 


WOAC31200 12GB 10М5 ЮЕ 355-505 1 
T 2105W 2108 8.5MS 5400НРМ 
WOAC32600_1.2GB__10MS 305-545 — 3107W 5108 BBMS  7200RPM 


1207W 4260 9MS 7200RPM 


S815150N +268 MS SCSi- 


E | 
FIREBALL SERIES-3 YEAR WAR. 

31280FBA t 268 !2MS IDE 33-300 FACTORY NEW-S YEAR WARRANTY 
31280FBS 1268 12М5 FSCSL2 275-100  ST31230W 1 068 3 5x1" 
CAPELLA SERIES-5 YEAR WAR. S$1T32550W 2168 SMS 3,5X17 
vP32210S 2 209 8.5М5 SCSI 336-761  ST15230W 4.308 OMS 38x1" 


TRAIL BLAZER SERIES-3 YEAR WAR. STISISOW 4.368 BMS 35" 
30BSQTRA 850МВ 12MS IDE 4-943 ST410800W 9.068 11MS 525" 


30850ТА5 650MB8 12MS FSCSH2 197-223 = 
ATLAS SCSI 2 REMESSA TEAR WAR, A реу 
ХР32 0 712-975 

XP343008  12G8  8MS 7200RPM 1018-1170 vL A i. м Ч. 
GRANO PRIX SCSI 2 SERIES-S YEAR WAR. INT-EXT 1535510 22GB 85М5 35Х1- 
GP3401 43GB 86MS 7200RPM 941.1086 GP3430W 43GB 86MS 35° 
SATURN SERIES-3 YEAR WAR. INT-EXT XP34300W 4308 BMS 35 


| 0М321705 2168 80MS SCSI 575.750 в - 
FACTORY NEW-5 YEAR tt 


MC4221W — 205GB 8 5М5 LPI5 


 _—---—-—-_—-—-—-—-.__—____———-——-Є Є-ЄҤЕЄЕГ: —_—_—_- 
FACTORY NEW-2 YEAR WARRANTY INT-EXT 4 4 
| 4471084A 1.168 14М5 ЮЕ $209 гт МА 0 1068 S OMS tá 


M?1260AV 1.268 12M5 IDE 
M71626AP 16GB 12M5 IDE 262-41? WIDE AUDIO VISUAL ТОРЕ WC 


J 


71 ف‎ GL. 


MC1991WAV 9.10GB 10MS FH 


STAN DARD 


10 5MS 
PS/2 50, soz, 2 70, 80, e 555X 
630MB 

1268 TEME 7 
MICROCHANHEt CONTROLLER 

IDE 169 SCSI-2 

IBM PS/2 INTERNAL DRIVE KITS 
^ ,30-288. E it 25-288 


10GB IDE 99 


FACTORY NEW-5 YEAR WARRANTY 


INT-EXT 
MC?210A 105GB 10MS IDE 34 


МСзїїй — 10508 9М5 5651-2 
404221 20568 8 SMS 5651.2 
MC1936 306H 1!1MS SCSI-2 


MC3243 4368 EMS SCSI2 10: 
MC2217AV 1 7568 10MS SCSI-AV 650-778 
MC4221AV 2 05GH 8.5MS SCSI-AV G79 
MC3243AV 4368 85MS SCSI-AV 999 
MC1991AV 9168 !0MS SCSI-AV 196 


19 


FACTORY NEW-2 YEAR WARRANTY — INT-EXT 
DSP3210 2GB 95М5 SCSI 5799-9 


NOTEBOOK HARD DRIVES 


LN. 
NOTEBOOK DRIVES/1 TEAR WARRANTY OH 2.5" 
MK1924FCB 524MB 15M5 $34 
MK1824FCV 540MB IBMS SCSI Т 
MK1926FCV 810MB 13м5 IDE 


Eun HEW-2 YEAR WARRANTY. ТЕЗ MK2720FC 13GB 13MS 10+ 

CF5635A  635MB 79:92" = = 

CFS850A 850MB ME 9 [i f = 

CFS1275A 1368 14MS 229.28 = 

СЕЅ1621А 16MB 14MS 2 1:2 1BMHDH520 520MB IDE 3 

CFP10605 10668 11MS 5051.2 ; - f 

CFP21055 2160 SMS SCSI2 ag J 

СЕР21075 2100 SMS SCSI2 $35 L/ M t 

CFP42075 42GB SMS SCSI2 ST9546AG 524MB 16MS 
ST9816AG B10MB 16M5 


DRIVE E SPECIALS GOT A BETTER 


BACKPACK 42018 HARD DRIVE wa à 8 


WORLDWIDE REP E : 
TECHNOLOGIES — 


437 Chestnut Street, Philadelphia PA 19106 7 


Halt Ht tor CD-ROM 5 v Audio Jacks SCSI 
25" Паше Full НІ, (27 FH Devices (4 Bay} 5051 2 


3.50" HH (4Bays) 3 5° Devices SCSI . 
DESKTOP CASE, 230 wps 4 Bays... 
Miti TOWER, 230 wips 5 Bays 
MIO TOWER, 230 wifia 6 Bays.. 
FULL TOWER, 230 veps 7 Bays 
SUPER TOWER, 300 wips 9 Bays. 


C1534A 2.0GB TAPE INTIEXT _ $6562-702 

35470A 20G8 TAPE INLEXT — .. 7 

1536 4GB TAPE INT/EXT "pa. * | 
1533 4-8GB TAPE INT/EXT 


SCSI & CPU CASES 8 


—  ————'EUÁR EES 
SEs yeas SCSI-IDE CONTROLLERS 


tr Ful Ht. (1) FH or 12+ HB Devices (2 Эзу) SCS) 1 


5 25° 3-Fz! Ht & IHH or THM Devices (7 Вау) SCSI J 


VIDEO BOARDS 


PURCHASE ORDERS WEL come} 
NO SURCHARGE ON 
CREDIT CARDS UI 


"n m 
| 


КОМА АУД э, 
222 TECHNOLOGY, INC. 
Е - IDE & SCSI CACHE CONTROLLERS 
г C200 2FD/4HD ISA (exp. ta 16M0) ..... в $98 
DC23004 Enhanced IDE VLB w/18550 Vo 8 
5030 32.В PCI BusMaster IDE Caching 15! 
250 DHO BusMaster SCSUIDE VLA w/10.. 4: 
— [0540 BusMaster PCI SCSI WIDE ..... at 
„@ ар сү э 
1505 CD ROM 16-BIt SCSI Kd. ................ ‘7 
1515 16 BitlSA-SCSI 2 КТ......................... 2 
1520 16 BitlSA-SCSI 2 (7 DEVICE — 
1522 16 Bit 7HO/2FD KIT .. 28 
1522 16 Bit 7HD/2FD Card ‘Only 


4MM 90MT DAT CART (1/5 PKI Б, MUN а E 
JMM 120MT DAT CART (15PAK).. „38.1701 Зайт St 2M3. PCI VLE 132. ELL Са 
2-5-5 25° CONVERSION КІТ 1533. .... SPSS: G4 Grapes 2170 ISA 1М9 | 1542CPK Bus Master КА 
3.5°-5 25° CONVERSION KIT 1536. SpeestaturStar 64 Graphics 2220. (5А. 2М8 !5 1640K  MicroChannel for PS2. FH... 
357.5 25° CONVERSION KIT 1534A Stm £64 Graphics 2+7 BRAM, 1MB. PCI VLE 1 2940K 32-8 PCI SCSI-2 Kd... ure 
3 57.5.25" CONVERSION КІТ 35470A ‚ бшп 64 Graphies 2220XL. CRAM, ZMB. PCI. VLB 1 2940WK 32.81 PCI Wide Kit .. n4 


Steam 64 video 2121. DRAM, ТМВ. PCI 148 


Strat 64 Video 2201, DRAM, JMB. PCI 
У : e T Strat £4 Video 221 1V DRAM {MB EDO PCI 
Ай Лу]! Ш it Steg 
Jumbo 1400 intemat .. Stee? £5 uro 17403. VAM, ZMB PCI 


зао 
WES №600 FITTV, DARM, 2M3 EDO. PC) IDS rra e sc in TR 7259 


27427  EISA KIT, 14HDs ...... .... ‚369 
2742W FAST WIDE SCSI CARD... 


1460 Slim SCSI PCMCIA SCCSI Card . 


HP Colorado T1000... . TEC гаа: 1 Ste c3 S deo 3240X.. VRAM CMB VU 33 3940 Dual Channel PC! Controtier Kit. T 


РТІО 1.0GB SCSI-2 1/4" 
PT25 2.0GB SCS}-2 1/4"....... 
PT60 4,0GB SCSI-2 1/4" .., ..1151-217€ 
PTO 2-4GB SCSI-2 DAT .............. Bf 


— © - 3t ; 1 umher 


Steaith 64 Video 3240XL, VRAM, 4MB, VLB 


| м Е Lampi |^ ig 


Tape&tor 250MB Parelel Port 9FX Vison 330 1MB DRAM, PCI. VLB ........ 1 


BFX Vision 330 2MB DRAM, PCI, VLB. ... 


TapoStor 420MB Parghel Por .. 
BFX Motion 531 1MB DRAM, PCI, VLB .... 


TapaStor 850MB Intemat.. 


$ Edge 30 2120XL, DAAM. 1MU, PCI... .999  Ti60 15-80 SCSI. ; 
Edge 30 3240XL. DRAM. 2MB. PC)... =. ..405 — T348 Parallel Port to SCSI Plus 


89 3940W 32 BIT WIDE PCI DUAL CHANNEL KIT .. 


T358 Paralie! Part to SCSI Plus Enhanced.. 199 


p 


Hi PERFORMANCE IDE CONTROLLERS 
8-Ви 4FD & 250MB Tape Асса! Card .. $55 


| 


TapeStor 850MB Parelle! Port...................330 ӨРХ Motion 531 2MB DAAM, PCI, VLB .... : 
د‎ oa OFX Motion 771 2MB VRAM, PCI, VLB 18 aio, 4rb (Up 10 2 aM) E к= EST "T 
СҮ, à AM M 9FX Motion 771 AMB VRAM, PCI, VLB 16 32 B Mutl-port IDE Тод & VO Accel . 
4 IGE TAPE INT/E -m 2А SGXE Pro 1600 2 MB VRAM, PCI, М.В... „549 4С 16bit 4 channel, 8 be Drive Acceloraioc . ü 
200C 4GB TAPE INT/EXT.............7 ) gGXE Pro 1600 4 MB VRAM. PCI, VLB . ....7 
8205XL 3.5-7GB TAPE INT/EXT .... 1278-1446 imagine 128 4MB VRAM . Mm nr à 
BS05XL 7-14GB TAPE INT/EXT ....1898-2198 imagine 128 SMB УНАМ d) | hil 


EGA Тап Е Р 'ECIAL ЧУ ЖҮ у, Зи 


Вегтоиііі 230MB Insider SCSI.. 


Bernoulli 230MB Transportable SCSI ......47¢ 
90 MB/150MB/230MB Cartridge. ......... сэ ue STOS 94 

] EL Г E р ت‎ 

ls. -— ins 18, — ATI Grapes "=. Е ISA. МІВ, PCI 519 
BACKPACKS ATI WinTurbo VRAM 2MB (5А, VLB, PCI. ..2 
QUAD SPD PARALLEL PORT CD ROM ORIVE W Graphics Pra Turbo 2MB ISA, VLB, PCI. ..3 


DSATTE DAV 1.2. 5 25-DSKTTE ORV 14.35 174 Graphics Pro Turbo 4МВ 15А, VLB, PCI .....4 
80010 DACKPACK 800MB ТАРЕ ORIVE ' 


Voyager 1MB VL-Bus.... T 
Voyager 2MB VL-Bus. 


SVGA 512K 1024 X 768 ISA... 
SVGA 1MB 1024 X 768 ISA... 
SVGA 1024 X 768 1MB VLB VGA card .. 


CD ROMS 


CDRSO26X Sx Speed, SCSI Int 
CDR6026XE Six Speed SCSI. Ext 


mmmw m&nREZF£Z MULTIMEDIA _ 
FL РР Ri Онға AX -Super fast 8X CD ROM IDE 


$998 243 2HD/2FD VLB EIDE w/io 2s/1p/1g. . . 


SVGA 256K ISA ........... ee A XT 


CDR222S Four Speed SCSI, "E g 325 


KT742A 32-811 EISA 5051-2 КИ ...... 


BT757S8 32.811 EISA Fast Wide SCS Card . 34 
KT946C 32-00 PCI Fast SCSI-2 KA, .. 290 
| KT356C 32-Bit PCI Fast Wide SCSI-2 Kf 
IDE CACHE CONTROLLERS 
9g КТ510А ISA/IDE Cache Controller 95 
55 КТ410А VESA/IDE Cache Controller - - 
KT910A PCIADE Cache Controller. 16+ 


05 


DCA i TU 
IDE CONTROLLERS 
200 2HD/2FD Controller Cables "T 22 
211 2HD/2FD w/2 serial’ Раг/1 Game 


UD 


400 16550 2HU/7FD 2-16550 25/10/10 15А. | 

500 16550 2HD/2FD 2-16550 25/1/10 VLB 99 
Y \ ы HN 1 

2278 | Vesa focal bus w/16550 — 

2280 Super 10 card w/16550 ........-.... 2 

2130 PENDE controller .....................-....30 


co roms Û 


i d ECIAL | 
| | 6X Spee «* $292 y] ORM-624x LONE SCSI, Int. .... 398 


DRM-624X 18-Disc 4XQuadraSpin, SCSI, Int. 1 15 


PX-43CS Imemal 4-Spaed, 256 Cache $25 
PX-4SCS External 4-Speed, 250 Cache 3 
PX-63CS Int 6-Speed, 256K Cache 9-3 


CD-55A  SuparQuad 4X AT Drive. . . $99-240 


або — CD-56E = Six Spaed Int 
-F SONY-SPECIAL « | 
! AAMB, 3 57  wibFaGKBU МЕ ^ дА” ү "ai 3 „514% V E XM54024 Quad Speed IDE InVExt 9 
1 2MB, 5 25 CDU-55E 2X Internai 1e XM3701 Six Speed SCSI Int Ext AL 
DUAL Ft. "OPPY 144MB & 12,48. 0 000-765 SCSI 4X Internal... . | 
i Fi CDU-76S SCSI 4X External h а | 

ҺїЇї4 35^ 1 44MB | w bracket CDU-76 ОЕ 4X Intemat. , FX4008 Quad Speed InU/Ex IDE . . . . 590-230 

n RA COU-76 IDE 4x External FX6008 Sir Speed MEX IDE . ..... 139-26: 


REMOVABLES/OPTICALS 


REMOVABLE CARTRIDGE DRIVES 
Z/OML INTERNAL EXTERNALSCS! 8 


270MB CART. SINGLES РАСА 1 жй, T a 
270 PARALLEL PORT 5 D ln "i 
2 70M INTERNAL IDE , $e wu РІ p 


CARTS 41MB BSAH i= $a 


GARIS 105518: 200MB 
5200 ZOOMB INT EXT 


REWRITABLE EXTERNAL OPTICAL DRIVES 
230818 3.5" OPTICAL DRIVE INT ~... 
23UMB 3 5° OPTICAL DRIVE EXT ) 
230МВ CARTRIDGE. 1-PACK. S35 S-PACK HT 


W PRICES 


eco 7 
"ыман GAL 


| AUT AIJE 1 


Е MI TSU MI | 


‘SCSI-IDE CABLES 


as 


HARC DRIVE EXTERNAL CABLES 
CENTRONICS 50 TO SCSI-N .. 550 
CENTRONICS 50 ТО MAC 25-PIN | 
CENTRONICS 50 ТО CENTRONICS 50 6FT 
CENTRONICS 50 TO CENTRONICS 50 3FT 
CENTRONICS 10 08-50 

08-50 Т0 SCSI-Ii 

08-50 TO р9-50 

SCSI TO SCSI-II 


FAS 


WIDE TO CENTROWICS EXT 


6B PIN WIDE TO WIDE 3FT EXT 

HARD DRIVE INTERNAL CABLES - 

SCSI 50-PIN RIBBON 2:3'4 DEVICE 819. 
SCSI SO-PIN RIBBON 5:67 DEVICE 25.30 
SCSI FAST 68-PIN WIDE 3 CONN 2 DEVICE 

SCSI FAST 68-PIN WIDE 5 CONN 4 DEVICE 

SCSI FAST 68-PIN WIDE 8 CONN 7 DEVICE 

IDE 40-PIN RIBBON 3 CONN 

FLOPPY & IDE CABLES SET. 
TERMiSATORS - PASSIVE ACTIVE 20-4 


Accura V 42 FAST 14 3 Infernal 

Accura V 42 FAST 14 4 External 

Accura V.34 FAST 28 8 Internal. m. 
Accura V.34 FAST 28 8 Externall . EX. 
Optima V.32 w/voice Internal... -— _ 
Optima V.32 w/vorce External . 

Optima V.32 FAST 14.4 PCMCIA Card 

Optima V.32 FAST 28 8 PCMCIA Card 


Supra Express 
Supra Express 


| 


Internat 
External 


14 4 

144 z 
Supra Express 28.8 Intemal.. . à 142 

28 B 


Supra Express 


I 
ы 
Sponster 14 
Sportster 28 
Sponster VI 28 


External - .. 168 


1! 
UI | 

4 Interna! External 

&V 34 internal/Extemal 192-2 

8V34 Int... 


Couner ¥.34 28.828 B Irilernal 33 
Couner V 34 28 8/28 8 External E 


F 


SatisFAXtion 200 int 
SatisFAXtion 400 tnt 
SarsFAXtion 400 Ех 


Wak 
144 F 
28H V 
288 ¥ 


143 
28 8 
288 


; 


ax Modem Internal . Е 

veModem External. ..... E. 
V 54 Fax/Modem Internal 16 
34 Fa Modem External 215 


i 
(miemal .. 
internal V-34- 
aim] у 34. 


Terminat Keyboard ................ cuu $145 


Wyse 60 amber/green/white ........... 
Wyse 160 amber/green/white .. 


MITSUMI 101 . 
FOCUS 2001 WiCOVER . 
FOCUS 7200 KEYTRAGK. 


_ TOSHIE 


qo MM 2 УЧ" 


Introducing 


ВАГУ 
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The Best Thing Since Sliced Bread. 


I^ 40695 | П TS 0А i 
5 : № м 4 EH 
E Pet 2 Se 
- ee A аы 


Any way you slice it, DPT's new SmartRAID IV SCSI RAID adapters are the best. 
SmartRAID IV adapters are compatible with more operating systems than any other brand, 
offer hardware RAID levels 0, 1 and 5, and support for up to 64MB of cache. Available in one, 
two or three channel configurations, all SmartRAID IV adapters come with Storage Manager® 
the software utility that makes RAID setup and maintenance as easy as point-and-click. 


Call for more information on the best thing since sliced bread...SmartRAID IV. 
You'll find out why SmartRAID IV is the Smart Choice. 


«Що оз ооооо о 


1-800-322-4378 


MDPT 


Distributed Processing Technology 


The Leader in SCSI, RAID & Caching 
Technology Worldwide 


140 Candace Drive, Maitland, FL 32751 » Tel: 407-830-5522 • Fax: 407-260-6690 • sales@dpt.com • http://www.dpt.com 
Circle 145 on Inquiry Card. 


With the backpack quad-speed 
CD-ROM drive, you're one cable 
connection away from a world of 
multimedia business advantages: 
Plug it into your PC parallel port 
to access a universe of CD-ROM 
titles. Take it with you for portable 
data retrieval. Or share it with 
other PCs. 

Come See us at COMDEX Spring, 

Chicago, June 3-6, Booth #M4746 


No compatibility problems with 
virtually any IBM-compatible PC— 
Windows, DOS or О$/2. No 
taking your PC apart to install this 
quad-speed drive. Just plug it into 
your PC printer port—plug your 
printer into the backpack. A simple 
solution from the backpack family 
of tape, diskette and hard drives. 


FamilyPC Rating ЖЖЖЖ 


132 W. Lincoln Hwy. DeKalb, Illinois 60115 € Telephone 815.756.3411 © FAX 815.756.2928 
Circle 137 on inquiry Card (RESELLERS: 138). 


MEC Computer Express 
800.032.0013 


Desktops € Minitouere— 


AST ADVANTAGE SERIES — | 
ADV821: P/100, 8MB RAM, 1.2GB HD, 


6x multimedia, 28.8 modem 
ADV822: P/100, 16MB RAM, 1.2GB. HD, 


$1799.— 


6x multimedia, 28.8 modem $1999,— 
ADV824: P/133, 16MB RAM, 1.6GB8 HD, 

6x multimedia, 28.8 modem $2299. — 
ADV826: P/150, 16MB RAM, 2.168 HD, 

6x multimedia, 28.8 modem $2599.— 
ADV828: P/166, 16MB RAM, 2.1GB HD, 

6x multimedia, 28.8 modem $2799.— 


АЛЛЕ АА od 


| Prolinea E 575: P/75, BMB RAM, 630MB HD T 


Prolinea E 575: P/75, 8MB RAM, 1GB HD CALL 
Prolinea E 5100: Р/100, ВМВ RAM, 

630MB HD $1499.— 
Prolinea E 5100: P/100, 8MB FAM, 1GB HD CALL 
Prolinea E 5120: P/120, 8MB RAM, 

630MB HD $1599.— 
Prolinea E 5120: P/120, 8MB RAM, 1GB HD CALL 


X uk CALL 
M Compag Wedel: in с М 


Prolinea E 5150: P/150 


NEC POWERMAILS— —71 


P/75: 8MB RAM, 850MB HD, minitower $1369.— 
P/75:-16MB RAM, 1.6GB HD, multimedia, 

minitower ! $1969.— 
P/100:.5MB RAM, 850M8 HD, minitower $1569.— 
P/100: 16MB RAM, 1.6GB HD, multimedia, 

minitower $2199.— 
P/120: 16MB RAM, 1.2GB HD, multimedia, 

minitower $2369.— 
P/133: 16MB RAM, 1.6GB HD, multimedia, 

minitower $2469.— 
P/150: 16MB RAM, 1 5C B HD, multimedia, 

minitower $2769.— 
Р/166: 16M8 RAM, 1.6GB HD, multimedia, 

minitower $2999. — 

| or these nimio cs, mention this ad 


Magnavox/Philips: 


Products may not be returned without a prior RETURN AUTHORIZATION 
NUMBER (rom MEC COMPUTER EXPRESS INC. All returns must be in new 
condition, properly packaged in the original boxes, with all manuals, warranty 
cards, cables, packing materials, etc. NO returns are permitted on products that 


have been used, software, and “special order" products. A “special order" prod- 
uct is a product that MEC does not normally keep in stock and that was ordered 
specifically for a particular customer, When a product is returned, the customer is 
responsible for freight and insurance. All returns for credit or refund must be with- 
in 15 days of purchase. Certain returns are subject to a restocking fee. NOT 
responsible for typographical errors, All prices are subject to change without 
notice. 


NEW 


"Epson St Stylus Color Т F 


KIN GRR COMPAQ: 


Versa V50D: 486DX2/50, 4MB RAM, 


340MB HD; 9.5" passive, 8-year warranty; $999. 
Versa 6000 Versa V/50C: 4860х2/30; 4MB RAM, 

340MB HD, 9.5" activo, 3-year warranty $1199.— 

4MB Upgrade for the above $125.— 


Versa P/75HC: 8MB/RAM, 540MB HD, 
9.5” high resolution TET color, 3-year warranty, $2199.— 


COMPAQ: a Versa P/75C: 8MB RAM, 540MB HD, | 
LTE 5000: P/75, ВМВ RAM, STOMB HD, 10.4" active-matrix TFT Calor, 3-year warranty: 92249. 
10.4” passive, 3-year warranty CALL | e | Ё 
LTE 5000: P/75, 8MB RAM, 810MB HD, sl Jalal [Lr nll 
З, такими cuis у а Docking Station for 4900: CALL 
LTE 5000: P/75, BMB RAM, 810MB HD, i 
10.4” active, 3 CALL T2155CDS (remanufactured): 

wt аети, EET 486DX4/75 MB RAM, 510MB- HD, 
LTE 5100: P/90, 8MB RAM, В10МВІНр, 10.4" passive, multimedia, 1-year warran $1675 
10.4" active, 3-year warranty $3999.— dic A اتا‎ А 


LTE 5100: P/90, ВМВ RAM, 810MB HD, 
10.4" active, CD-ROM, 3-year warranty 
LTE 5200: P/120, 8MB RAM, 1 39GB HD, 

10.4” active, 3-year warranty 
LTE 5200: P133. ho 2 8 Nek 


EXABYTE 


The leader in 8mm tape technology | 
Excéptional value when you need tò back up | 
large amounts of data 
Call for information & pricing 


Multigraph 4485: 14" SVGA color.monitor, 
.28mm dot pitch, 1024x768 non-interlaced (76Hz), 


$229.— 


low radiation 


Unbelievablé Prices on: | 
2 AS/ p oéripherals, Monitors, Prints 


PEMD ДУЛ ДА 


Hayes 14.4 EZ-Jack $129.— 

Simple 14.4 X Jc eL ime kt $79.— GC P- CUM M 44.3 
Mars XJack™ 1144 $89.— F діт 
Megahertz XJack™ 2144 $99.— 

MultiTech 28.8 $249.— e eee s 

Hayes 28.8 EZ-Jack (Limited Time) $229.— Multimedia 4000: jx kit, 11 titles 
Megahertz XJack'^ 2288 $279.— Multimedia 7000 Wie 
Megahertz 10BT/14.4, XJEMII44 $259. Multimedia 7000: 

Megahertz 10BT/28.8, XJEM3288T $429.— 

Xircom 10BT IIPS $169.— TURTLE BEACH: 

3COM ЫйргпїїпК Ill B Combo $215.—  4x,speed multimedia f 

Саас Ы со Capture $329.— бх сеа multimedia f 
ИИ: < Toaster SCSI il $199.— gx 


ultimedia ME 


F F — 
am o 


PROT: 3ndsi yip ТАС holds: Dink cartridges 


(color & hie, АРТИБ svafenie $299, — adi 
Epson Stylus Color IBE М EG @ y Ё 

FAUNAS mode. 2 5bppm n lack, OSE GIO Щр, om puter -XD ress 
op black cartidie Жэ саты л 


A subsidiary of Manchester Equipment Co. Inc 


ço Marcus Blvd * Hauppauge, NY 11788 


Epson Stylus Pro: 
TARZIDA ЯВА О ДЕШИ ael 
3epim ack Тр TOE EAT ШИШЕ атга" $489. — 
Epkan БЇ Pra XU. 
Wanda ariane, mine uaaa Т Ө, AN 
A VROT6Ddpr. pp lack Tob Î 
VERE limited warrant 


800.632.6913. http://www.mecnet.com 


SRS 1 416.43.199 Е $10.436.213 


Gary performance 


{ality have earned PC 


| dgazine’s "Editorial Choice" 
ÎÎ award for four years. 


AT 
le) 


$275.00 
$385.00 


* 14”, non-interlaced, digita PAP. 
DX1595: 15" 1280 x 1024 Mw = 
DX1795: 17^, 1280 x 1024 rebotution.. 
rmm dot per inch Ar + «6695.00 


Noni wi | 
om Ms 
т “ty 


Lt $89.00 
ИА 400 bps, gold 


$99.00 

28,800 bps $279.00 
ТБМ одет: XJEM1144T $259.00 
Madem: XJEM3288T $429.00 
lets s, Cellular for Motorola — $299.00 


Ар 


HEWLETT Pa л yi 
PACKARD” кз 


What do you need in a defino 
printer? Do you want high 
speed? How about color? Is 
crisp graphics output a 


U 


- 


ай 
_ necessity? Whatever your 


equirements, ok j o MEC 


а. T 
Bravo MS: 486DX2/50, BMB RAM, 
540MB HD, Windows 3.1, desktop 
Bravo MS-T: 486DX2/66, 8MB. RAM, - 
270MB HD, Windows 33 ds mini-tower 
Bravo MS-L: P/750; OMB RAM, 54MB HD, 
. Windows 3.1, low profi le desktop 

Bravo MS-L; P/90, 16MB RAM, 1.0GB HD, 
Windows 95; low profile desktop 3 
Bravo LC: 0/100; ВМВ RAM, 420MB HD, 

~ Windows 95 of Windows for. Workgroups 3.11, 
desktop ` 

| Bravo LC: P/100, ВМВ RAM, 850MB HD, 

||. Windows 95 or. Windows for рок» 3.11, 


$679.00 


$999.00 


$1999.00, 


$1099.00 


desktop : $1199.00 
Bravo MS: P/100, 16MB RAM; 1.2GB HD, 
Windows 95; desktop $1499.00 


_UMITED QUANTITIES 


САШ (or prides on other members а of the TUE line: p. 
к AST ариев Sait ; TA 


2 We aie сайту: the fuli line of AST Т Advantage PC's, the 
А rotae packed Samp Ute rs, far the home or vat. office. us 


35 TEXAS 
INSTRUMENTS 


MSO ("507 Тм5200 


Extensa 450: 04/75, 4MB RAM, 340MB HD, 


10.4" passive, Т ува warranty $1299.00 
Extensa 450T: 13x4/75, SMB RAM, 340MB HD, 
9.4" active, 1-year warranty $1499.00 


Extensa 550€ 0: F/75, SMB RAM, 810MB HD, 

10.4" passive, 4x @D-ROM, 1-year warranty $2799.00 
Extensa 560CDT: Р/75, SMB RAM, 1.2GB HD, 

10.4” active, 4x CD-ROM, 1-year warranty $3699.00 
TM5000:. P/75, 8MB RAM, 810MB HD, 


10.4" active, 3-year warranty $2899.00 
TM5100: P/90, 8MB RAM, 1.2GB HD, 

10.4" active, 3-year warranty $3399.00 
TM5200: ?/120, 16MB RAM, 1.2GB HD, 

11.37% active, 2 Lithium lon batteries, 

3-year warranty $4649.00 
1M5300: P/133, 16MB RAM 1.2GB HD, 

11.3" active, 3-year warrartty $5249.00 


TOSHIBA 


TO! ТҮ continues to lead the portablet@omputer mar 
ketplace. Their leadership and сеа evident in their 


- implementation of breakthrough technology to Nance 


‘portable computing. TOSHIBA's current product lié fea- 
tures the most advanced technologies їореїһед соте 
pact, durability and their lightweight designs. Bést of all, 
these computers are available from MEC COMPUTER 
EXPRESS. , 


T100CS: Рг75, 8MB RAM, МЕНО О 
$1941.00: 


10.4” passive, 1-¥@ar warranty 
4106$ Pao, GMB КАМ, BOMB HD, ; 
11.37 passive, 3-year warranty 52199.00 
410CDT: Р/90, 8MB RAM, 810MB HD 
11:3? active; 4х CD. ROM, 3Vear warranty CALL 
Portege 610CT; F/90,. $MB. RAM, j 
| P2QMB HD; 9.5" Active, a-year warranty; 93899.00 
|! TECRA 200CS: 7/120, BMB RAM, A 
12GB HD £11.32" passive, 3-year waranty $3999.00 
TECRA. 700CT: 2/130, 16MB RAM; 
| £26BHD,;113^36:v8, Beytar warranty САШ: 
 ТЕСКА ОСОТ & 220€DT; 
3t (OME RAM 1 20R/HD GOROM, 
10 adve Syaa анау CALL 


When software can make the difference 


between life or death, you need a 
serious development tool. 


WM 


When you choose the DataFlex application 
development system, you can count on delivering 
powerful solutions. DataFlex's greatest strength is 
in the language, a 4GL strong enough to sustain 
anything you can build on it. Powerful enough to 
take you far beyond the point at which most other 
products leave you stranded. 


Over 350,000 installations and 2,000,000 users 
in 40countries make DataFlexa proven solution for 
a wide range of business applications for 
companies like Mercedes-Benz, Coca-Cola, and 


Streetgard. 


John Rich, Streetgard 


us today for a free information kit. 


|n the United States, 


| Country Telephone 
Australia 1-800-65-3545 
1-800-63-3539 
Belgium/Luxembourg (02) 270.27.60 
Brazil (011) 872-9266 
Canada 416-226-2181 
Denmark 36 72 46 46 
England 0181-426-1416 
0181-742-8055 
01222-763773 
Germany 06172-9568-0 
Greece (1) 6517945 
Italy (0184) 231.606 
Japan (3)-3296- 7324 


DATA ACCESS 


“in the business of saving lives, no other 
development software offers the performance 
and reliability we need. Clients also like the 
fact that we can transparently port to any 
hardware or operating system they may have. 
The power of DataFlex's language and data- 
base have shaved two minutes off Para- 
medic response time for the St Louis 911 
operators. We would not consider applica- 
tion development in anything but DataF lex.” 


DataFlex means business. We speak your 
language because we want you to speak ours. Call 


r 


Е Т7 


Phone 1-800-451-3539 For Sales Information 
Fax Fax 


Country Telephone 
(09) 481-1874 Malta 356-241246 356-230631 
(03) 888-9950 Mexico (525) 631-4663 (525) 631-4538 
(02) 270.27.50 Netherlands 074-55 56 09 074-50 34 66 
(011) 653-899 Northern Ireland 01762-362002 01762-362003 
416-226-4341 Norway (22) 55 99 66 (22) 56 28 25 
36 72 46 47 Poland (42) 30 76 43 (42) 30 76 46 
0181-866-3725 Scotland (141-554-1185 (141-554-6183 
0181-742-7843 Spain [1] 372-95-17 (1) 372-81-56 
01222-763774 Sweden (0) 300-19530 (0) 300-70910 
06172-9568-12 Thailand (02) 276-2559 (02) 275-9156 
(1) 6536891 Trinidad (809) 628-9330 (809) 628-9259 
(0184) 231.243 Wales (01222) 763773 (01222) 763-774 
(3)-3296-7329 


Phone (305) 238-0012 


a Mee 


Les і n. = Öki 


CompuServe: GO DACCESS - Internet (WWW): http://www.daccess.com 


GET DATA BACK 
FROM CRASHED DRIVES! 


RESCUE Data Recovery Soft- 
ware™ js the only program to 
easily recover lost data from 
crashed floppies & hard drives 
even when DOS can't read 
them! RESCUE recovers data 
other recovery programs 
cannot. RESCUE automatically 
recovers DOS & Windows files 
including data from compres- 
sed drives. Be prepared for any problem. RESCUE is the 
insurance and security you need to safeguard your valu- 
able data. Call now! Don't wait until your data is lost! 


#1 WINDOWS 
nate hp TOOL! 


WinWorks"™ is the #1 rated Win- 
dows diagnostic (PC Magazine) 
that tunes, optimizes & trouble- 
shoots Windows for maximum 
Speed and performance. Edits 
all .INI files safely. Graphically 
displays how Windows is using 
memory, system resources, 
system metrics, 5.0.1. seems 
heap usage plus much more with hundreds 
of reports! A must for all Windows users! 
Call now for full list of featurese 


DEBUG ANY 
ак Р... АД 


Don't throw away expensive 
motherboards, use PocketPost™ 
= | to debug dead PC's. Feature 
«packed diagnostic add-on card 
displays В.1.0.5. P.0.S.T. codes 
and tests 9 critical bus & clock 
signals. 300+ page manual has 
all the B.1.0.S. manufacturer 
codes you need to isolate the 
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source T. f failures. Includes detachable logic probe for 
optional component ме ا‎ җеп and start 
saving money! “ “Pinpoint any Pt 


COMPLETE VIRUS 
. PROTECTION! 


= ni Software alone is not enough. 
The AllMicro Anti-Virus Survival 
1 Kit™ arms you with a powerful 


e 


"JS. - - =- 


M Four levels of defense will keep 
your PC virus-free and your data 
safe. You get protection from 
over 8,000 known viruses, plus 
И optional access to updates 
and our ‘New Virus Emergency Team. Also included is 
RESCUE™, the foremost data recovery utility available! 
Call NOW for complete features! 


4 arsenal of virus-fighting weapons. 


PC DIAGNOSTICS THAT 
REALLY FINDS THE BUGS! 


The Troubleshooter™ is the 
most advanced PC diagnostic 
software available that reaily 
n finds the bugs. The Trouble- 

« Shooter bypasses O/S & tests all 

major hardware components 

æ directly for true accuracy. Works 
with Windows, Windows NT, 
Windows 95, Novell, MS DOS, 
052, etc. — - fully O/S independent. Loaded with all the 
tests you'll need to accurately isolate the source of PC 
or File Server failures. Priced far below all competitors. 
Call now for full list of latest features! 


FIX OR INSTALL ANY 
HARD DRIVE...FAST! 


— emm DrivePro™ provides fast, pre- 
cise installation and mainten- 
ance for any hard drive, Over- 
ride BIOS limitations for user- 
definable drive types. DOS 
format any size hard drive in 
under 30 seconds. IDE drives 


4BrivePro 


ҮТҮ ^^ 


“3 Allows use of IDE drives with 
MFM/RLL or ESDI drives in the same system. Retrieves 
manufacturers' recommended specs from the drive itself, 
plus much more! Call now for full list of features! 


VITAL HARDWARE SPECS 
AT YOUR FINGERTIPS! W 


The Micro House Technical is 
Library™ on CD-ROM is com- 
piled from over 50,000 pages of 
technical hardware manuals! Con- 
tains complete configurations, 
specifications, diagrams, settings, 
component locations and other 
vital hardware technical informa- 
tion all at your xm Bp 


E 
MICRO HOUS 


v" 
e f 
di 
> ma К 
1.4. ада р 
гл» я 


aves u 


г 


fingertips on CD-ROM. Includes main boards, | AE E - 
network inteeface cards, hard drives, control- 1 B 


ler and 1/0 cards. A must for any service 


Top 100 | Best 
department. Call today for special pricing! i : 


CD Roms of “94 


installed in less than 60 seconds. 


BECOME А СМЕ. ҒАЅТ! 


| The AllMicro СМЕ Self-Study 
Course™ on CD-ROM is the first 
100% Computer Based Training 
(CBT) program to fully prepare 
you for Novell's CNE exams. Its 
innovative design provides fast, 
effective and convenient training 
to anyone wishing to become a 
Certified NetWare Engineer, 
even when hampered by a busy 

schedule. Our CNE CBT allows you to learn and practice 

everything you need for fuil NetWare certification. 


The AllMicro CNE Self-Study Course offers you flexibility 
and portability unmatched by traditional training 
methods. You can study when and where it is 
convenient, at your own pace. Because this program 
contains interactive exercises, you'll gain practical 
hands-on knowledge under simulated situations 
without the need for a working network. 

* All on one CD 

• Interactive NetWare simulation for hands-on exercises 

• Study at your own pace 

* Hundreds of practice questions 

* Priced below competitive products 

e Everything you need to prepare for Novell's tests! 
NOTE: As of 6/30/96 current CNE's lose their certification 
unless they pass Novell's new 3.1x-4.1 update test. 
We have the course! CALL TODAY! 


RESOLVE ANY IRQ OR 
DMA CONFLICT....10076 


г — na, | The Discovery Card™ is the 
: "v | first tool to accurately resolve 
{ any IRQ or DMA conflict in 
murem. | less than 5 minutes. 18 L.E.D. 
meee | lights (11 for all interrupts and 
ag: | 7 for all DMA) immediately 
* | report actual usage thus 
| Saving time when configuring, 
——7 * upgrading or debugging PC's. 
Software alone cannot detect DMA usage and is often 
wrong when reporting IRQ qp Call now, save 
time and E à: frustration! TAI 


‘our 0128070506 


Free Technical Support * Next Day Shinning Performance Guaranteed 


ABE CAN 
EXPRESS 
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International: (813) 539-7283 * Fax: (813) 531-0200 


AllMicro, Inc. 
18820 U.S. Hwy. 19 N, #215, Clearwater, FL 34624 


AllMicro Italy: 39-2-891-0832 • AllMicro South Africa: 27-11-823-5121 ° 


AllMicro Germany: 49-89-272-5802 
BM 


© 1996 AllMicro,!nc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, The Troubleshooter, LANDesigner, The Alert Card, Anti-Virus Survival Kit and AllMicro CNE 
Self-Study Course are trademarks of AllMicro,Inc. All Rights Reserved. Other names are trademarks of their associated owners. Specifications subject to change without notice. 


Circle 146 on Inquiry Card. 


E OUR LOWEST MEMORY 
PRICES EVER: 


| DELL _ ВАМ ME up Cm у 
100% GUARANTEED ө» мии ко y PC 700 Series [al models) & Valuepaint Performance Series pgp 55x; 1S, 405%, 502, 555X; 15, 655X; 15,70, шол 
AMB п/а............$79 ВМВ nfo, $159 {ell models) | 2MB 8450604 crates teal J 
' LIFETIME WARRANTY _ 198 "2.5229 30MB a/an SIIA 00 ase E "a ws: 59 — (5/2 70A21; A61; 821; 861, PS/Velvepoinl Cus models - 
p Dimension P100», Pe lonê Voie $329 3 п/о — 475 esl Солы, Essential, Expert models 
AMB (EDO) n/a.........589 ВМВ (EDO) n/o....$ y PC 300 Series e ат zm {al — Щ 6450608... 
EASY TO INSTALL 16MB {EDO} n/o......$469 32MB {EDO} n/o. .... АМА W/O ees BMB 5/0........8189 — p5/2 355K, LS, 405X, 55SX: 1S, 458%: (S. Косбол, 
в Dimension XPS [oll models} 16MB п/о... „$319 32М8 swa... 3/39  PS/Valuepoint Сах models 
um AMB п/о................ $79 4MB (E00) n/o.........689 Аро 300, 500 ond 700 series ANB 342933 or 8#7Р9977................ 
FREE TECHNICAL BMB п/о............... $159 8MB (EDO) n/o....... $179 ond poc 16MB n/a... $729 (in — i . Kin 
$329 16MB [EDO] л/а....... 144? uquest PERNE qst 
90 SUPPORT 5739 32M8 ae 95 AMB HOR $174 P5/2 90 XP, 95 XP, P75 (pairs) 56, 57 ЖЛ темиз TECHN ston 
GATEWAY 200 o pt. o گت‎ ин 2м8 Ьан 
AMB  60G08Y6....... 5174 oo $949 — p5/2 90 XP, 95 XP, P75 {pairs} 56, 57 [ай models) 
us AST ie PS-166KL, P5186, P5150, P5-133, 5-120, P575, P525 PS/] 286, 3865X P5/1 Conullont, Essential, Expert models, PS/1 Pro M2123 MICRON 
Brovo LC, MS [01 models} i 1 : ү и V 2MB 9219935... $79 4AMB 3929694........914 AMB 4450128 & BMB 6450130 T Pro 180 Magnum, Pro 200 Mognum Plus, P133 Power беген 
юю, b= -—— —' ——— айн „—— Aoi " „= t | nett SUP P286 Power SMP, 4100 РО Magnum 
AB 500087002...879 OMB 500987:001..5139 gya w/a... BME n/a.. 179 РО lomo mes eng 09/2 80111; 311; 121; 321, 081,16 ae r a o — 
Taê 500987004..$)19 32MB 500987005..9799 мәз n/ M9 32MB*? п/о... в ot see—— PMB 6450379... e DB ABMS па. tss 
Premio GX ol model) vo.. 0 8MB 9267510 or 7363132.............. i 05/2 60421; AJI; ANS 16MB n/o..........8329 IIMB n/O... 6784 
$48 501545001..5139 14MB 501546001..$344 HEW LETT- PAC KARD "n Consort, a Expert models ў x44, 4MB ат. ЛТ ЛЛУ $164 P150 FCI Milennio, P166 PCI Mdlenwia Plus, 
66/100, XMI, 142, M2 PS/Noluepoint oll models excep! Сох models Expansion boards for P5/2 80286 based models 75 Power Station, P100 Power Stction, P100 Home MPC, 
32M8 501567001...5759 AMS 501508001. 62,1998 Vecro VE, МЗ, YL2 66/100, AMB  96:9290....$177 16MB 96F9291......... $069 ; — 
m - 416М8 w/AMB 6450509 [ше 72-р\п).................... $2 
AMB D2490A $79 EM D291A 19 À ; p P156 Home MPC PRO 
Premmio MX [08 models} PRR cernens M ee БЕР aca Pot) Consultont, Essential, Expert models pow boards for Р5/2 B0386 based models mos Ms $65 
амв 500987003..9199 18MB 501340002..$349 — 19"B Wo... $319 32MB n/o........8739 1 (o1 1,829925 7 m $369 — 24MB м/2МВ 343077 [use 725i]... $205 m a 
32MB 500987005..9759 ММВ 501569-001.$2,3 416MB w/AMB SEND ees — -— > ات‎ ——À 
32м» Ка оннан UN RAT 
COMPAQ 
p Presario 720, 724, 744, 774, 920, 924, 840, 992, 982, 972, NEC 


978, 954, 526, 524, 528, 520, 510 


PowerMate Express t iol models} & image Series (oll models] 


AMB 147522001 ...$79 8MB 147923001..6199 | » E = 2. 
16MB 147524001..329 32M8 47525001...573 Ы. ге a First Source International A m ns a 
Pa Presario 650, $60, m 425, 855, 850, 833, 866 4. 0 on” arity Always Includes Installation , “i "тч 1 model Lt im 1 ا‎ 
AN  141684001...989 AMB  141685001...51 1 x 3-70ns 1x 32-7 1 x 36-70 owerMote Volva Series (oll model] & Reody Series [oll models 
16MB 149320001..$369 32MB 149147001...874 à $ 578 Instructions! (оп standard simmo) ANE CP4I014003...$79 OME О?41014004 $159 
А Prolines 575MX, 590MX, 5133, 5100, 575, 590, 4100, 465, 450 (3-chip/1MB) open (АМВ )............ ‘68 {4МВ).............. 16MB OR410-14005 $319 32M8 CP41014006 . £754 
AMB 172712001....$79 8M 172713001...$159 Ы 2 Ë Imoge 425, 433, 486 
Јама 172714001...9329 32MB 172715001... | 1x 9-70ns 2 x 32-70 $ 2 x 36-70 $ 4MB 41012002....579 16MB 41012001....$32% 
ms rr a 431, 450, CDS, 4258, ans (1MB) ЛДА ДТ) 2 (BMD)............ 1 1 9 {8МВ)............ 1 59 | Ready 425, 433 
4 AMÊ n/0......379 TOMB APO. reese 317 
BMB IBS Lg | 4 x 3-70п5 79 4 x 32-70 А 4 х 36-70 А | помека 386/33; grea, e mod 
Тема 149320001...............................$36# . ' ` 
J DeskPro 5POMX, 575MX, 575, 590, 5100 [isum s 7 (V6MB).......... 261 ein 319 4MB  OP4104205...589 16MB OP4106206..$61 
AMB 172712001.5161 8MB — 172713001...5299 X ns ч 
18MB 172714001..5369 32MB 172715001...5755 89 8 x 32-70 è 8 x 36-70 $649 | PACKARD BELL 
DeskPro XL {oll models} (4MB) [TTITITITTITIITI аана 61 9 riim pw n "Es & Executive Series fof "a 
AMB 148187001...589 8MB —148188001...533* 4 "— E Р AMB n/a... „SIT OMB n/a... 8199 
lama 148189001..$569 32MB 148190001 $1,29 4 Al Wit AY S ( у . Al p [2 =| | 4 | ze ] "d Y feo) | ЗЕ l 16MB no... $329 32М8 nda. AAS 


CHE . 
MEMORY 


LASER PRINTER 


LAPTOP & NOTEBOOK MEMORY 


MEMORY 


| e Call for Apple notebook memory NEC TEXAS HP Loseder 4L 
Yı 1 bod E mb ш 1MB a сай YT 
our 486 or Pentium COMPAQ к ча E au Li ME aded ” M 
computer should have at least tee м tothe Pose = » BaB OP4101202 $225 dp Extra 450 > PRICE Ё 4MB 95019320001 $ IMS  C3939A ...... ....t 1 2N8 СЗ147А......... і 
256k of cache memory for Conturo Aero q - 4MB 190532001 125 ; = 148 OP-4101203 $$ = Rüpi— BMB 9803950000! ne ANB C3148A.......51 9 ВМВ п/о.................82 ] 
timal 1 ‘= o ibo Versa V, M, P, 4000, aNd OP4IO400! $12 тема 9803933000! $999 HP Loseriet HF. W, Uf, MD 
OP та performance! РА 5 -= id 4050, 4080 E | 8MB OPA410.4002 epe 550с0 = e $235 С «пахае $79 قله‎ 334778 ieee 
| Соло 4/25, 4 4 4 a n ^ : 4 ^ ња 
STANDARD OMB 144790002 i pl." lone i ai 32MB 98098110001$],129 298 2348.579 4MB  Y34458 ...... 5: 
CACHE CHIPS IAMA 144790003 IMB OP4104004 1945000, 5010, 5030, 8MB 9798816000! $303 НР Laserjet Ills, 4, AM, 45i, 4SiMX, XL300, Desklet 1200r 
ГЕ (TE Elite 4/40, 4/50, 4/75 4MB 199013001 12 5100, 5200 اپ‎ , 16MB 97988160002 $719 IMD C20634A........$48 2MB C2064A........... $89 
| | —— TM 40009 ~ = 4МВ 9793357 $17] 4MB C2065A......899 BMB C2080A..........5199 
Bk x 8 15ns РЁР...................... жа unm ae Н quis 9753358 8759  HPlasedel4f, AMP, Color sere 
dna 7 9 AME СЗ!32А.......... ivy 
Bk x 8 20ns ОР....................... ‚7 [| Corre 400, 410, 420, 420 AMB 147653001 TOSHIBA Mou Tt ae ب‎ 
| 00 | 8MB 147655001 Model E м ba Сур 
32k X 8 15ns DIP TR treu sell. ‘PRICE Тема 147457001 і 12100, T2105, 12110, AMB NW2028U è 125 n = ы ККУ КУЛ 
= DROP. agas 8 0:7 9 SMB C31334....5194 
| 32k x8 20ns DIP TT ТТЕ 16MB 213515002 12150, T2155 Тема NW2026U ond i Ошоо 
| 24MB NW2029U $859 Озо — 
32k x 9 15ns [Р..................... = ЫЫ; #11900, T4600 14700, 48 PCPA20I2U 5140 IMB 70014701... RM 
—— DE L T NN T4800, T4850, T4900 зма PCPA20132U $249 296 MOL camisas iiie d DN 
X LN # Tu à TOMB PCPA2014U — $599 Okidata OLAD0E 
= - - SIPE ams pcearoisu $1,139 2M8 -——— —— 
бах 4 15n DIP ..................... "a latitude XPi, P75, POO a 3103435 $259 ww 13400, T3600 ДИДЕ AMB кау $141 ав fo... ы 80109 
4k x 4 20ns DIP . н vane 310340 i ‘ Lee КАШЫ $549 
X ns DD ТИЛҮҮ Y M ft " v 324V mm чыш шый ышы шшш (шшщ [шшщ БЕН. пыш} AES UA ue um am (uum тиш do io == 
Inte! Р Me th "m rd IBM ICrOSO T400, 1405, 1410, T41, — 88 мө $279 Г р 
T4 1510 Portege, 1100, 1105 16ME NW2032U $459 
ntel Pentium Motherboards} ы iia, ы ы na |66 recommend 16MB of RAM XM NWIDAU 9829 | | 
ThinkPod 3460 2 PRICE мв васѕево ‘nip == 3 l 
256k Pipline Burs! Coche Modul... Symmes ^6 wen (for Windows 3.1 or Windows 95), |o ЭШЕ se мноо ө | l 
Compaq ¢ 16MB 8455995 particularly if you plan to 3298 NW2037U $1,799 | ; | 
256k Cache Module ThinkPod 365, 365CD AMB 9267287 $131 run multiple applications.’ AST WHAT yo [| RE 1 
AB 16MB 9267293 - PC Мадалпе, Mas 16, 1995 1 і 
IBM y ThinkPad 701 4MB O4H8193 8121 ji мено ор, М ши ш | LOOHING FOR CALL! | 
250 Coche r~ aii т m ЖЕ Ф DIG ITA L sion MMU ams sovasoor 5225 | 14 
ii PartNo TOMB 501488003 $459 f і 
" + e Û ThinkPad 700, 720 ANB 0761419 HiNote AMB FRPCP7MAA $141 дело 9004 SION 4MB 501392001 $125 | I 
254k Cache Kit aM $21 = He stock memory upgrades for 
come eat ae 8MB 0761420 B FRPCP7MAB — $26: 8MB 501392002 $225 | l 
- 16MB FRPCP7MAC $579 459 | 1 
іма 0701421 — $979 ,. кайр. 1598 301392003 — $459 thousands of computers & printers 
^ { NES - HiNote нд 4MB FRPCPOMAA $141 * TI |! 1 
CALL FOR VIDEO RAM UPGRADES POTETE; 8MB 9207315 BMB FRACPBMAB saag 09 озом 43 а с E Ж ! 
16M8 9267316 16MB FRPCPEMAC $379 "UU lege анана es | 


ERMS & CONDITIONS: Credit cord orders shipped only to you verified billing 
oddiess. Unopened products тоу be retumed within TS dos of iet date fr oh 
retung excluding shipping ond insurance. AN other returns must be in naw, resoloble 
condition, including cll original pockaging, womonty cards, monuols ond accessories 
ond may be subject ta a 20% restocking fee. FS! will еса printers 
if toner /irk corfridge hos been installed, opened software, or custom configured sys- 
tems. A etum Merchandise Authorization (RMA) number is required for ol returns, 
pleose Contact our customer service department. Sorry, no refunds after 15 doys, 
credit of exchange only. freight ond insuwonce charges ore nontelundoble, Memory 
products ше third party, monufoctuier’s numbers are for your convenience. Due tp 
АТС. тий plated on some monufocturers, memory pricing may be higher than over- 
tised. Prices ond availability subject то change without notice, Purchase prices ot the 
fima of order are final, FS] cennot be responsible for estors in typogrophy ox photog- 
raphy. Trademarks ond registered trodemarks ore of the respective compories. 


Call the Upgrade Experts $$ : 
ORDER NOW = 
i » = Y», А 9, m- 


FedEx 
Economy 
Two-Day* 
Service 


Up to Mos. 


Federal Express 


International Orders Call 714-448-7750 


OverDrive processors are available in a ronge of price/per- 
formance options, Boos your software's speed in any PC ЁЁ 
Opercsing syner: Windows”, MSDOS OS/2 and Unix - 

| j * 14.4 or 28.8 data transmission 


Orialosi Precestor Overdrive Procestor 

486SK/DX 25MHz 75MHz DXA ia2 || * Ho! swapable Fi 

4865Х/0х 33MHz 100MHz DX4 | © XJACK connector Megahertz 

AB6SX/DX 25MHz 63MHz Pentium Bl 

ABASX/DX 33 /66MHz 83MHz Pentium 497 f 5 pu warranty 

Pentium 60/66MHz 120/133MHz Pentium *357 GE 

Pentium 75MHz  125MHz Pentium ру | [ACK 14.4 Fax/Madem —.... н 
XJACK 28.8 Fax/Modam і 


Pentium 9OMHz 150MHz Pentium — *43 


ae 1 OOMHz 166MHz Pentium 


- NEW PENTIUM UPGRADES ШЙ | combo 25.8 Fax/Modem s 10h tres a2 


Combo 14.4 Fax/Modem » 10 bî Etere 246 


COMPUTER 


Windows" 95 
Install ed 


* High performance 100МН or ө 11.3" color display 
133МН> (nil Pentium CPU * SVGA B00x500 m. 

© 16-bit sound, mic & speakers a Lithium lon Войегу 

е Smert Point Touch Pod 


New! This organizer fits your shirt pocket and pock- 
etbook Touch a button ond you're in sync with your 
PC. Everything’s included. 

Expondable, upgradable, NT: 


Ascentia P- Pentium/ 100, 
BMB, 11.3" Duol Scan, BOOMB ....'*3, 255 
, | | Ascentia P- Pentium/ 100, 8MB, 

T ) 1 3"Qual Sean, ! 2GB... 903 


incomparoble! ا‎ 
Ascentia P- Pentium/133, 
Pilot 1000 for Windows..................... *289 | | 8MB. 11.3" Асе, MAC sone oneness 4,185 
Amo | {| Ascentia P- Репнот/ 133 
Pilot 5000 for Windows... 3 ВМВ, 11.3" Active, 1.268... 


SYQUEST IOMEGA GoldStar 6%, Inl, EIDE 
= “i ан SCS ag Zip Drive 100mb Int/Ext/Paralial.... M. 98 - 5 " v^ ow I9 A Penium/75, OMB, 10.4" DS, 500М......... $2,119 
2 ONE Tween „ЖИНИНЕ „шы, YGB SCSI ЛЕ... 5474/5568 Енд =. ae т» эзер $130 Acenta J10, Penium/75, 8MB, 10,4" DS, В0ОМ..........$2,211 
ig M C C. Zip PC 100MB single 100mb mannan for pc... $1 N SCSI Penne eso ОА PSS a centia 130, Pentium/100, 8MB, 10.4" DS, #00МВ........ 62599 
НЕМЛЕТТ PACKARD — Joa $40MB 3.5 sinate pock . ggg Ne OK, SCSI Int./Ext... es .$341/$486 | , А НАЕ? 
Suresiore COWriter AXR 2XW 40201... ..9999 V. singiainre | Nec 4x4, EIDE, li. — ~ o. Sari kert Д0, Pediun/100, ВМВ, 10,4" Active, BOMB ...$2,799 
CD 74 blank CD 74 single wit... ар 200895 Сл Nec Multimedia 4Y Internal SCSI/EDE 79 — Ascertic 150, Parhum/ 155, BMB, 10 4" Active, BOOMB 
: Plextor 4Plex Plus АХ, SCSI Int. Ext 6258/5340 Asena P*, Fenium/100, MB, 11.3" 05, 80098... $3,255 
Plextor 6X, SCSI int. /Eut ... .. - 9305/9387 Acet, Penfun/ 100, 8M8, 11.3" DS, 1.2G8........ $319 
— um o cr a $29 4 Ахена P*, Pentium/133, NB, 11.3" Actve, BOMB... $4,185 
ICOM Multi мса packs avallabie KODAK — e EE: Axara P^, omma ам, 11.3" Айе, 1.208 49 
Etherlink Hib ENET ISA 16. 1Ombs rj45 aui tp .$10 -— " (409 ۰ ас x 
red eT SAO Ionin се он. SU ЕЕЕ ООД TAPE BACK U P 
Etherlink Ill ENET PCI 10тЬ [45 nooui tpo ... , $124 m———— TOSHIBA 
Etherlink IIl ENET PCI 10mbs 45 bnc ovi combo.. MICROTEK Colerado 11000 800mb int/Ext. . - ....8187/$188 — TIOOCS, Pentum/75, BMB, 10.4" DS, 520M8 ...........$1,01 
Etherlink Ill ENET PCMCIA 10mbs rj45 óh cable ... PageWiz for windows 300dpi pogesuite OCR sw.$189 Conner TapaStor BOOmb Int/Ext..... ... ...$119/9230 — 12130CS, 486D34/75, BMB, 10 4" DS, 520NB.........$1,549 
INTEL Mult viv packs available Sconmaker ЕЗ Ња 600dpi 24bit ch SCS! w/sw.......$3] Conner TapStor 3200тЬ 1n... 2.5229 ТА10С5, Pentum/P0, BMB ®, 11.3"05, 810МВ.............$2,0%9 
cheeses M10 Loi 1081 f [MM 102 Sconnoler IHR Rid 1200dpi 2dbick SCSI w/sw..$363 omega Dito Easy 800mb int. 5119/5146 TIODI блу ВМВ”? 11 3" Aca BION, CDROM $4,261 
ıa, нс у $ ^ 6977/6791 : эд Фү 
Stherexpress Pro/10 PCI ENET 3264р only... $1 meum и Bib ee 68 Zbek SCSI w/sw... J  lomega Ditto 3200 Im/Ext. ......... 37 е! TOTOCT, Pentium/@0, AMET, 9.5*Acine, 72098... ... $3,874 


crherexpress Pro/ 10 PCI ENET 32bit combo _ . . $166 


Etherexpress Pro 10/100 PCI ЕМЕТ 32bit 10b Pu INCORP. 


ciberexpress hubs .. i є Video Frame Grabber 24ba ch lw S185 
BOCA Multiple packs available MAX an 
10Base-T Ethernet Hub 8 port sss ss и 

10ВаѕеТ Ehternet Hub 16 ро! ...................... $196 — Bizcard reader 400dpi SCI... — 00 
Baco Lan Cord Étharnet VLB 108aseT............. .... 599 Paaagtlica 300doi 25 SCSI T $323 
асана пива m be sce са рор 
Boca lan Cord Ethernet 15А108азет....................... 543 » Р HW АДЫ 


HEWLETT-PACKARD 


CREATIVE LABS LEDS 


сме CD 4X i РОМ 

Moser CD AX/5X/BX. . 6129/51 Ig " Photo PC Color Digitol Comers ....... — е 89 
SoundBlover 16 Value DE. , фед Action Scanning System It 300x600dpi................$48 
SoundBloser 32 IDE... 9199 VISIONEER 

Discovery CD16 4X/8X..... —— ШИШИ win J Paper Port VX for Windows, serial interfuce.......... $318 
Performance CD16 BX ... 1 


BATT. BACKUP/UPS 


AMERICAN POWER CONVERSION NEC 
Bock UPS Pro 280, Win 95........................... IS Muhisync XV154 15" 28mm 1024x768ni &0hz flat $ 
Bock UPS Pro 420. Win 95.................................................Ф Mulisync M500 15" 25mm 1280x1024ni 65hz fot.. $372 
Bock UPS Pro 650, Win 95.............................................$К Mulisync M700 17" 25mm 1280x1024ni 65hz at. 
piii - 409 Mile XY17 17* 28mm 1280x1024ni бО: Rot $ 
Smer UPS 1400 E du ИИ Muliisync XE17 17" 28mm 1024x76Bni óOhz fan ..$ 3,008 
Surge Атей Nul... ndi x Mulisync XP17 17° 28mm 1280х1024 6Ohz Rat. 1,C 
Surge Апей РО Минзупс XP21 21" 28mm 1600x1200ni 6Ohz fiat ..$2,1 
ADI SYSTEMS 

ү | р Е O C A R D s Microscon 4¥ 15" 28mm 1280x1024ni Rot MPRII.. .$3 
ATI Graphics Xpression 1 mb/2mb..... стат — Méroicon SV 17° 28mm 1280x1024n: Riot MPRII.... $645 
АЛ Мейд 2л%......................... $370 — MücroScon 17X 17° 26mm 1024x768ni flot MPRH.... $89 
AI Graphics Pro Tubo b/d. 7/5458 NOKIA 
Diamond Seclih 64 2120/2120%.... : Energy 17° mult 28mm 1024x768ni flot MPRII..... $685 
Diamond Steclih 64 3200/3240....................... ) 
Diomond Salh 64 30001 | VIEWSONIC 
Creative tabs 30 Baser Viewsonic 17GS 17" 27mm 1280x1024ni Rot.. 
Jazz Mutimedia Jokona MPEG Viewsonic 17GA 17* 27mm 1024x768ni flat spk $772 
Jazz 3D Magic... -$209 — Viewsonic 17PS 17" 25mm 1600x1280ni S0hz fat .$85 
Matrox MGA Milenium 30 2mb/Amb............... : 2/545 | GOLDSTAR 
Number 9 9FX Vision 330 Imb/ Amb ..................4 132/$ 
Number 9 9FX Motion 531 \mb/2mb.......... .. $177 /$ 220 Energy 15°, .28mm, 102427 68ni, fat, APRIL... $3 
Number 9 9FX Maton 771 2mb/ dmb ........... .. $991/5441 Energy 17", 28mm 1280x1024ni, Ral, MPRU...... $65: 
Number 9 Imagine 128 2mb/&mb..................$486 Mulhimedio 1527 15” 28mm 1280x1024ni Ret MPRI..S 


Powerlock pcpro2 Ња 1200dpi SCSI w/sw.....$9,B76 


Scanjet 4c fatbed 6004р! 2dbitch w/ctlr ve/sw ...$99 


Microsolubons Bock Pack 800mb to Ext. 5139 — leco 700С5, Partum/120, ВМВ“, 11.3" OS, 1.2068 
3M Trovon Tope Cormidge 800mb/3200mb..$31/538 Зоо ЛОС Penk/120, АМЕ, 11 Асе, 1 2668 T 
TapeStor 4000, 1.608, SCSI, Int./Ext. ..5383/$509 Tern 720CUL Peníum/133, МВ", 12. 1'Acke, 126GB. 57,284 


TopeSlor 4 4D 

Piin A690, АМЕРЫ. TEXAS INSTRUMENTS 

Extensa 4507, 485DX4/75, AMÊ, 9.5" Active, 340M8. ....$1,865 
Extensa S40CD, Pertum/75, SMB, 10 4" DS, 810MB 


HARD DRIVES 


MAXTOR Enema S&OCDT, Pentum/75, OMB, 10 4° Adiva, 1 208 53,7134 
an eine ee сола THSIOO, Penum/90, MB, 10.4" Acme, 1 2GB 
СВЕ RNG саза 15200. Fenium/120, 8M8, 10.4" Acie, 1 268. 
VAGBEIDE.. OO a P сода — M5300, Pentium/133, BMS, 11.3"Active, 1.268 

268 EIDE IDE 5329 NEC 

—— DIGITAL. — Verso 2200C, Pectum/75, 8MB, 9.57 Аста, SIOMB . 

IDE ... 10E .......$243 A000. Penbum 10.1"Achro, 540M8 
„арив... 2 1GB EIDE... 3309 бис Ne, BMB, 10 Acre ВВ АЗИ 
NE... MDC, Pen 90, BHA, I Ac, BIONG 542$ 
SEAGATE mn on аи: lm HE 


1.668 FAST.ATA2 . $31 
QUANTUM 
850M8 FASTATA2 $202 


1.2GB FAST-ATA ... $233 
2 168 FAST.ATA...$351 


1 2GB FAST-ATA2 $: 


XII 


1.27GBfASTATA2..$280 — 2ó6GBFfASTATA2.$805 TARGUS 

CONNER Netepac............... $93. leather Case ............$ 

1.2GB EIDE .. .... 1.6GB EIDE ........ 337 Universal Case.............$68 С ible Back Pack 

т 1.268 EIDE зад ете Notebook . ..$7@ Business Сотиег.....512: 
та Encore Leather Cose.. Business Traveller .....$ 

BackPock 1.2GB connects to printer pod .............. $444 Sherpa Rollin T со крае: 

BockPock 1.6GB connects lo printer р©!!..............$ dtu B. ia go cee m 


CALL FOR ALL SCSI DRIVES. pc CARDS (PCMCIA) 


E-IDE & SCSI EPSON 
CONTROLLERS 28 8 Fox/Modem with XJACK BS « 


340MB PC Cord Hord Drive . 


TES uer 


GSI Ethernet 10ВозеТ/СотЬо...................... 4 03/5129 
Model 18, CoResident IDE Accelerator ................Š4% 170MB РС Cord /260MB PC Cord HDD ...5340/5404 
Model 21, Comba IDE, Flpy, Accelerator... 509 SRAM SMB - 2MB/FLASH 2.5MB - 4OMB.........Cal 
Model 32, MultPort IDE, w/{2] 16550 Uort......$V29 MEG RTI = 
Model ¥1, 32-bil Vero Extender Board for VLB.......$7% усу Фоне Jom/28,8 Fax/Modem ...$79/$282 
ADAPTEC Ethernet ХЈАСК 10Bose-T/Comba .............. 2/5151 
AVA-1515 kit SCSI2 16bit no Вор w/cable w/sw lite..$65 Ethernet * 14.4 Modem XJACK lOBaseT ..............$246 
АНА-1 5200 SCSI2 16bit nollop wo/cable dos.......869 XIRCOM 


AHA-1540cf $CSI2 16bil пойор wo/cable dos ....$ 193 
ÀAHA-28420 kit FASTSCSI2 VIB 28ор w/cable......5241 
AHA-2940 FASTSCSI2 PCI na fip wo/cbl wo/1w. $217 


CrediiCord HPS Ethernet, YOBose T/Combo ...$138/$11 
CreditCard Efharnat * 14.4 Modem, 1O0Bose T ....... 335 
CreduCard Ethernst * 28.8 Modem, lOBase-T ......$450 


{hf Only Soup. 


• 720 DPI or 360 DP) modes 
* Extra sherp blocks - wo modes 
* Exclusive EPSON Stylus Technology 


e Two yeor limited warranty 
e Windows & Macintosh 


EPSON’ 


compatibility 
Stylus Color 115 ................................-..`207 
Stylus Color ЇЇ....................................*28: 
Stylus Color Pro... e. BS 


| Stylus Color Pro XL... 


REMOVABLE STORAGE coom | کات اھا‎ ENIILIIIM 


CANON COLOR darn cod 


| a a r $: BjC210 $ 
САТО са 5 34 BICA100 ............ $22 
OKIDATA 

OKUET 2010............. $329 01600. 
О1610е...................5889 О1810е 
011200... 51,06 

EPSON 

Stylus Color lls inkiet...§207 — Stylus 1000 inkjel...$ 
Stylus Color П Inkjet....$ 282 уйл Color Pro inkjet.. $44 
Stylus 1500 Inkjet. ...$878 Sis FoM rage. $1.44 


TEXAS INSTRUMENTS 
Microlaser WIN/ ..... $422 Microloser 600... . $844 
Marolaser Pro/B 51,097 — Miereloser Pro/ Î 2..$1 390 


HEWLETT- PACKARD 

Deskjet 340............... Deskjet 600 .. | 
Deskjet 660c ..........8354 Deskjet 850r .. 501 
laserjel 5L£S . $4 laserjet 5P.......,... „5874 
laserjet SMP . ...51,024 Loserjet áY 1 
COSTAR 

Label Writer XL for Windows 4189 
Lobel Writer XL Pro for Windows sesos 12238 


You need e-mail. But you 
Pil t need to pay for it." 


If you've got a PC 
running Windows* 


gives you everything 
you need to usc 


Not a free trial. 
J Free, period" 


To get Juno, call 1-800-398-JUNO, ext. С 
Or e-mail us: firstsource @offer.juno.com 


Compliments of قب‎ 
First Source International 


aFAX/MODEMS 


US ROBOTICS 

Sportsler 14,4 dato/fax Int/Exl .............. $93/$11C 
Sportster VI 14.4, v mail Int/Exi 12/$13! 
Sporisier 28.8 Win Modem Int m 1 
Sportster 2B.8 Int/Ext......... o n a $185/$20 
Sportster 28.8 Voice tnt/Ext " 1216/5244 
Sportster VI 28.8 Int/Ext. А 204/532 
ZYXEL (ISDN Fax/Modem) 

Elie 2864 2B.B ext, v.34 upg to isdn .. 

Elite 2864i5/t isdn 128kbps 2-wite leosed led. . 
PRACTICAL PERIPHERALS 

PC144HC/MT 14.4 Int/Ext NENNEN TTE 
PM2BSHC/MT 28.8 int/Ext ................ 4169/5189 
BOCA 

Ondine Express 14.4 Int/Ext. $55; 
Boco Modem 14.4 Int, /Ext. .................... ....$79/$ 
Multimedia Voice Modem 1п}..........................- 2$ 
Office Communicator V.34 Int. .............. $21 
Sound Expression 14.4 Int... o. ......$1@ 
Sound Expression 28.8 1м. ... ........................... 291 
WebGlider 460 ISDN Ext. ...._.................... .-----.-9 29% 


MAIL OR FAX ORDERS TO: 


714 448 7750 [714] 448-7760 
MAIL ADDRES irstsource.com 
“First == nhe 
7 Joumey * Aliso Viejo, California 92656 
FSi к= ж HOURS 
Monday - Fri бот - брт ө | 
Saturd dis Rn «om | 
TECH. SUPPORT a ou 
Monday - Friday * 7am - 5pm 
All hours Pacific Standard Time 


Circle 149 on Inquiry Card (RESELLERS: 150). 


Call the Upgrade Experts 


ORDER NOW 


International Orders Call 714-448-7750 


FIRST SOURCE ‘INTERNATIONAL 


Since . thority 
The prive АШ ыз 


CD RECORDERS 


2X CD Recorder 


meat 
pep“ 


4X CD Reader vALUE 
‘Complete PC Internal with drive, mastering 
software, controller, & 5 disks $949 


*Complete PC External with drive, mastering 
software, controller, & 5 disks $1019 

«Complete Mac External with mastering 
software & 5 disks $999 


4X CD Recorder 
4X CD Reader 
Complete PC Internal with drive, mastering 


pest 


sonMANCE 
praro® ] 


software, controller, & 5 disks $1489 
‘Complete PC External with drive, mastering 

software, controller, & 5 disks $1559 
«Complete Mac External with mastering 

software & 5 disks 1539 
Hewlett Packard 2Xr4Xw Complete PC Kit $989 
Smart & Friendly 2Xr2Xw Complete PCKit $895 


Yamaha bare drive 2Xr4Xw $749 4Xr4Xw $1119 
Call for the best pricing in the industry on recordable CD media! 


CD ROM DRIVES 


SCSI CD ROM (add $90 for external) 
Sanyo 4X 190ms $139 NEC 


4X 200ms $129 


Plextor 4.5X130ms $279 NEC 6X  150ms $289 
Plextor 6X 145ms $329 Toshiba 6.7X 120ms $249 
Plextor BX 145ms $325 Toshiba BX 145ms $299 
IDE (ATAPI) CD ROM 

Toshiba 4X 190ms $85 Teac 6X 110ms $155 
Toshiba 6X 170ms $139 Teac 8X 110ms $189 
Toshiba BX 145ms $194 NEW! 10X 130ms $289 
CD ROM CHANGERS 

IDE-Internal 

NEC 4X 4Disk $189 

SCSI-External 

Pioneer 4.4X DRM-624X 6 Disk 190ms 256K $319 
Pioneer 4X  DRM-1804X 8Disk 300ms 612K$1899 


7 Drive CD ROM TOWERS 
Sanyo 4X $1429 NEC 4X $1429 Pioneer 4.4X $1529 
NEC 6X $2599 Toshiba 6.7X $2599 Toshiba 8X $3449 
(1-21 Drive towers & other brands available!) 


REMOVABLES 


OPTICAL DRIVES 

230MB Fujitsu DynaMO Bare $419 
230MB Fujitsu DynaMO PC Ext with 1 disk $439 
230MB Fujitsu DynaMO Mac Ext w/software, cable, & | disk $479 
2.6Gig — Maxoptix Int/Ext/Mac Ext $2019/$2119/$2209 
2.6Gig HP Int/Ext/Mac $2209/$2309/$2399 
SYQUEST DRIVES 

EZ 135MB °13.5ms, 3600rpm, 128K buffer, 5 1/2" drive 
Intemal IDE with disk / External SCSI with disk $189/$198 
External parallel port with 1 disk $249 
270MB * 13.5ms, 3600rpm, 128K buffer, 3 1/2" drive 
Internal IDE (SQ3270A)/ with 1disk (S3270AC) 8299/5339 
External for parallel port with 1 disk $489 
SCSI drive (5032705)/SCSI external(S3270X)  $339/$399 
200MB °15.7ms, 3220rpm, 64K buffer, 5 1/4" form factor. 
SCSI drive (5Q5200)/SCSI external(SQ5200CX)  $339/ $399 
Genuine Syquest Media Qty 2-5/5-9/10+ or with drive 
ДАМВ $48/43/40 88MB $53/48/45 105MB $56/54/51 
135MB $27/24/21 200MB $79/74/71 270MB $60/58/55 
IOMEGA DRIVES 

100MB ZIP * 3.5" x 1" high form factor [Adaptec 


External SCSI w/ 1 disk $199 [controller 
Parallel External w/ 1 disk $199 |AISOSCDKIT 
1 Gig JAZ * 3.5" x 1" high form factor [опу $49 when 
Internal SCS! w/ 1 disk $499 [purchased with 
External SCSI w/ 1 disk jiga pe wee lenis. 


TAPE DRIVES 


Prices include 1 free tape! Save $10 with hard drive! 


1Gig Seagate $172 800MB Colorado $199 
1.7Gig Seagate $229 44Gig Seagate $289 
Parallel External for printer port 1 Gig $269 

SCSI TAPE DRIVES (bare, no tape) 

2Gig HP DAT $699 2-4Gig Seagate DAT $799 
2Gig ^ Seagate DAT 699 4-BGlg Seagate DAT $909 
2-4Gig Seagate QIC $379 — 4-8Gig HP DAT $949 
2-4Gig HP Рат $799  7-l4Gig Exabyte 8mm $1889 

For backup media and software - Call us with your needs! 


Look for us оп the Internat at http://www.megahaus.com 


Call for our new catalog. 


А, 
MEGA Haus 


4.6 GIG OPTICAL 


Largest optical system in the industry. 
. Perfect for archival storage. 
• Store up to 4.6Gigs on a single removable 
optical disk. ОО 
* High performance allows you to use this drive 
as primary storage. 
Top of the line drive mechanism. 
Sustained transfer rate 4.5MB/sec. 
Burst transfer rate up to 6MB/sec. 
Compatible with Rewritable, Direct overwrite 
and write once media. 
Compatible with 2.6 or 4.6Gig media. 
* Complete with everything you need: 
Controller, software, & 1 FREE disk. 


Internal for PC $1489 
External for PC $1559 
Mac External $1539 


(other configurations available) 


SCSI HARD DRIVES 


SCSI Speed RPM Brand Model Wty Price 
850MB 14ms 4500 Quantum TB850S 3 $195 
1050MB 12ms 5400 Quantum FB1080S 3 $259 
1050MB 9ms 5400 Seagate ST31051N 3 $349 
1080MB tims 5400 Seagate ST510B0N 3 $239 
1280MB 12ms 5400 Quantum FB1280S 3 $279 
2050MB 8.5ms 7200 Micropolis — MC4221 5 $609 
2050MB 8.5ms 7200 Micropolis — MC4221AV 5 $685 
2147MB 9ms 5400 Micropolis MC4421 5 $499 
2147MB 9ms 5400 Conner СЕР21055 5 $595 
2147MB 9ms 7200 Conner СЕР21075 5 $645 
2147MB 9ms 5400 Seagate ST32151N 5 $619 
2147MB 9ms 5400 Seagate ST32430N 5 $609 
2147MB 8ms 7200 Seagate ST32550N 5 $675 
2150MB 8ms 7200 Quantum XP32150 5 $639 
4290MB 8ms 7200 Seagate STISISON 5 $999 
4290MB 9ms 5400 Seagate ST15230N 5 $905 
4294MB 9ms 7200 Conner СЕР42075 4 $935 
4294MB 8.9ms 7200 Micropolis — MC3243 5 $929 
4294MB 8.9ms 7200 Micropolis MC3243AV 5 $1015 
4300MB 8.6ms 7200 Quantum XP34300 5 $919 
9091МВ 12ms 5400 Micropolis МСІ991 5 $1919 
9091MB 12ms 5400 Micropolis MCI991AV 5 $2029 
9080MB 11т5 5400 Seagate ST410800N 5 $1969 
WIDE SCSI 

2050MB 8.9ms 7200 Micropolis — MC4221W 5 $719 
2050MB 8.9ms 7200 Micropolis ^ MC4221WAV 5 $769 
2147MB 8ms 7200 Seagate ST32550W 5 $749 
2176MB 8.5ms 7200 Fujitsu M2915W 5 $619 
4294MB 8.9ms 7200 Micropolis MC3243W 5 $1019 
4294MB 8.5ms 7200 Micropolis — MC3243WAV 5 $1099 
4294MB 8ms 7200 Seagate ST15150W 5 $1099 
9080MB 11ms 5400 Seagate ST410800W 5 $2069 
9100MB 12ms 5400 Micropolis MC1991W 5 $1939 
9100MB 12ms 5400 Micropolis —MC1991WAV 5 $2059 


SCSI CONTROLLERS 


Save $10 when you purchase any SCSI controller with any SCSI drive. 
ADAPTEC 

Adaptec kits include controller, cable, and EZ-SCS! software to support 
hard drives, Optical, Removable, CD ROM. 


1505 ISA 16Bit SCSI (no hard drive support) $60 
1515  ISA 16Bit SCSI $97 
1522 ISA 16Bit SCSI, Floppy $155 
1530 ISA 16Bit SCSI Win 95pnp $165 
1542 ISA 16Bit Busmaster SCSI, Floppy $270 
1640 MicroChannel SCSI $339 
2742 EISA 32Bit SCSI, Floppy $379 
2B42 Local Bus 32Bit SCSI, Floppy $255 
2920 PCI 32Bit SCSI (РІО) $169 
2940 PCI 32Bit SCS! (Bus Master) $239 
2940UW PCI ULTRA WIDE SCSI $295 
T35B ЕРР to SCSI adapter $129 
T460 PCMCIA type 2, 3, or 4 to SCSI $189 
A3940 Twin Channel PCI SCSI (14 Drives) $419 
A3940W Twin Channel PCI WIDE SCSI $489 
A2825KIT VESA Local Bus IDE & SCSI $155 
Tekram 


All Tekram SCSI controllers include Corel SCSI software to support 
most SCSI devices. 


DC300B, ISA, floppy, Bus Master $163 
DC380B, VESA, floppy Bus Master $175 
DC320E, EISA, Bus Master $219 
DC390, PCI $115 
DC390U, PCI, Ultra SCSI $139 
DC390W, PCI, Wide SCSI $185 
DC390F, PCI, Ultra Wide SCSI 

We stock RAID controllers for PCs and Macintoshes. Call! 


Daily specials * Complete product listings 
Closeout items • Plus much more 
Circle 154 on Inquiry Card. 


1-800-525-0360 


8:00AM - 8:00PM Mon-Fri 9:00AM - 3:00PM Sat CST 


REMOVABLE DRIVE 
BRACKET 


RES COEUR ORI t cp 


Converts any 3 1/2" hard drive into a removable 
drive. Great for transportability, data interchange, 
or security needs. Extremely high quality construc- 
tion. Metal cartridge and frame, cooling fan, SCSI 
unit has ID select on the cartridge. Qty discounts 
available. 


System Extra Cartridge Extra Frame 
IDE $79 $39 $49 
SCSI $85 $40 $54 
WIDE SCSI $129 $64 $75 

IDE HARD DRIVES 

IDE Speed RPM Brand Model Wty Price 
541MB 14ms 3600 Conner CFS541A $179 
631MB 14ms 3800 Seagate ST3630A $179 
639MB 11т5 4500 Western Digital AC2635 $179 
850MB 10т5 4500 Western Digital AC2850 $195 
850MB 14ms 4500 Quantum TB850A $195 
1080MB 11т5 5400 Seagate ST51080A $209 
1080MB 9.5ms 5400 Fujitsu Mi606T $209 


1080MB 14ms 
1084MB 14ms 
1090MB 11ms 
1250MB 15ms 
1275MB 14ms 


3600 Conner 
4480 Maxtor 
4500 Fujitsu 
3600 Quantum 
3600 Conner CF51275A 
1280MB 12ms 5400 Quantum FB1280A $229 
1280MB 10ms 4500 Western Digital AC31200 $230 


2 
3 
3 
3 
3 
3 
3 
CFS1081A 2 
2 
3 
3 
2 
3 
3 
1280MB 10ms 5200 Western Digital AC21200A 3 $219 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


M71084A 
MT614T 
BF1250A 


$209 
$205 
$195 
$215 
$229 


1282MB 10.5ms 5400 Seagate ST51270A $229 
1330MB 12ms 4480 Maxtor M71336A $220 
1620MB 14ms 3600 Conner CFS1621A $269 
1624MB 10ms 5200 Western Digital AC31600 $269 
1625MB 10.5ms 5400 Seagate ST31640A $285 
1626МВ 12ms 4480 Maxtor M71626AP $259 
1700MB 11ms 4500 Quantum SR31700A $255 
2004MB 12ms 4480 Maxtor M72004A $299 
2100MB 10ms 5200 Western Digital AC32100 $329 
2167MB 10ms ST32140A $309 
2500MB 15ms BF2500A $349 
2500MB 12ms 4480 Maxtor M72504A $Call 
2500МВ 11ms 4500 Quantum SR32550A $369 
2559MB 11ms 5200 Western Digital AC32600 3 $399 


IDE CONTROLLERS 


Save $5 when you purchase any IDE controller with any IDE drive. 
TEKRAM 
DC200E, ISA, 2 IDE, 2 flop, 2 (16550) ser, 1 (EPP) par, 1 game $40 
DC280E, VESA, 4 IDE, 2 flop, 2 (16550) ser, 1 (EPP) par, 1 game — $55 
DC2908, PCI, 4 IDE, Bus Mastering $39 


5400 Seagate 
3600 Quantum 


DC600CD, 16Bit ISA, 4 IDE, 2 ATAPI, caching, RAID 1 $95 
DC680CD, 32Bit VESA Local Bus, 4 IDE, 2 ATAPI, caching, RAID 1 $109 
DC690CD, 32Bit PCI Bus, 4 IDE, 2 ATAPI, caching, RAID 1 $139 
GSI 


GSI controllers have on board BIOS to allow any size drive to be 
used in any system without the use of device drivers. 
G511533-18, ISA, 2 IDE $41 


GSI1533-21, ISA, 2 IDE, 4 floppy $53 
GSI1533-32, ISA, 2 IDE, 4 floppy, 2 ser, 1 par $100 
С511533-4С, ISA, 8 IDE $119 
GSI1645-V1, VESA extender, requires GS) [SA $74 
GS! VESA combo kit 18&V1 $109 23&V1 $121 

Promise 

EIDEMAX, ISA, 2 IDE $36 
EIDE2300+, VESA, 4 IDE, 2 flop, 2 ser, 1 par $59 
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mmm | WIN 95, ХС Stura Notebook Systems 
= ies PC730 100/133МН7 16/1.2GB Contura 420c 0Х4/75 ok Sys . $call 
x $c ail passive Б и ийме $ca Contura 430c DX4/100 8/720MB.. . $call 


HEWLETT PACKARD 


LLILLLLLITITISIIIIITIIS 


. Thinkpad 365CD 


LTE Notebook Systems | 
| 


Dx4/75 8mb/540mb Active prea nia a ab | Printers LTE S100CDT P/90 — 8/810MB . . . $call 
$ call p MM am D HP DESKJET 340.............. .$295 | LTE 5100CDT P/90 8/810МВ ... $call 
Thinkpad 760C | oe SERV HP DESKJET 600/660C . ...... . $289/392 Compaq Prolinea E 
P120 8/1 3gb 12.1” active "Man 4e nn anenee [oe Cue! GOUUITOUUL,. ...«. Prolinea P/75 8/630..... 1299 ; 
| |. $call Г ыы PRU RAS Ёр Prolinea Р/100 8/1098 .... 3 560 | 
Thinkpad 760CD | 319 P133 16/1GB axcD S3888 || HP LASERAV/MMV.......... .$1840/call | Prolinea  P/120 ^ 8/1GB .... $1675 | 
 Ph20 8/1. ү Te active | PC SERVER 520 P/10032MB ||HP SCANJET 4S/AC. .. ..... a We Prolinea E Pentium Pro | 
all — | 2X2.25GB CD .......... 510243 |HP LASER 5SI/5SIMX. . .. ... . $call || Prolinea 6/1 ^. 
- Thinkpad 760L | PC SERVER 520 P/133 32MB гар2ек9157 Horn E | 
 P908/810mb 10.4” active | 4X2.25GB CD ...........512603 COMPUTER s Proli Mini T T | 
i $ call PC SERVER 720 P/100 64MB "- | rotinea Mini Towers Pentium Pro | 
^ Thinkpad 760LD | 42.2598 ВА .......526301 || VECTRA XU SYSTEMS Prolinea 6/150ML 2GB«CD«Matrox 3D. $31991 | 
"m PI90 &810т 10.4” active | РС SERVER 720 P/100 64MB || XU 6/150 16/1GBscsi+CD+Matrox .... $stock | Prolinea 6/166ML 2GB«CD«Matrox 3D. $33991 | 
| $ call MODEL 1 . Call XU 6/150 16/2GBsesi+CD+Matrox . ... $stock Deskpro XL Series | 
А Nor TBM “Gust XU 6/200 16/1GBscsi+CD+Matrox .... $stock и 
иё Accessories Tor ystems || XU 6/200 16/2GBsesi+CDsMatrox ..... $5825 || DP XL 5/133 2GB+Matrox 3D ..... ‚-+$сай | 
IBM РС330/350/360 & 750 | Ac adapter 110/220V for All . 4, | built in Network card, Win NT preloaded DP XL 6/150 2GB+Matrox 3D ........$call | 
лый» Lais fm vp Wa, DP XL 6/150 2.1GB+Matrox 3D+PD .... $call | 
IN 96 es aal Us s ^ : өй кы HP NETSERVER DP XL 6/200 2.1GB«Matrox 3D«PD . . . . $call 
х ТЕРЬ р. "Т “$1984 | Netserver LC P/100 32/1gb+CD....... . $3266 ST Compaq Servers 
0Р/100 16/1.26B | Thinkpads................... 1 | Metserver LC P/133 32/1gb«CD. ....... $3732 | Prosignia 300 Pentium90/120Mhz ......$call | 
5, AXCD .................52142 | rtéft2mb fr Thinkpad SeriesScall Netsarver LH P/133 32mb,no disk, Array . $7491 || Prosignia 500 Pentium 120/150Mhz .... . ... $call 
| 3264/1286 Memory for PC Netserver LH P/133 32mb,no disk, .. . . . $5713 | Prolinat 1500 Pentium 10)/120/150/166Mhz . . $call 
$егуп......................... Scall | Netserver LH P/133 G4mb,4.2gb, Array . $13454 || Projinat 4500 Pentium 100/133/166Mhz . . . . $call 


2.1GB/4.3gh scsi/wide sesi plug- 
gable drive ........................ Scall 


Prolinat 1500R Pentium 100/120/150/166Mhz . $call 
Prolinat 4500R Pentium 100/133/166мһ: . . . $call 


HP VECTRA & NETSER ACCESSORIES 


Tay 32/64 MB DIMMS for vectra xu...... $call Compaq Server Options 
NOVELL 32/64128 MB ECC for Server ....... $call || 4.3gb scsi/wide scsi ........ Murs $call 
Netware 3.12/4.1 Promotion Smart SCSI Array ................ $call 


5/10/25/50/100/250 USERS 
RED or WHITE BOX 


call for best price 
* free network card with Purchase over $2500.00 Ж 


Taped Drives’ 
HP Colorado T1000 1GB... ....., .. „9179 
HP Jumbo 1400 internal . . .. $228 


US: Robolles 288 ............. 


Creative Lab Modem Bluser 8.8; $145 ..| | Conner Tapestor 408 — "6 
"| Hayes Accura 28:8 i... sea. des ZIP Drive 100MB 508}... "SD 
NEN | Matrola ISDN isss s. --$call || zip Drive 100MB Parallel Port .... $195 
| Hayes optima 258 (n). js cm Syquest EZ SCSI 135MB.lde -. .. ... $229 
| Multimedia CD-ROM 
&weund Cards || S of twats 


ие e LoT p 4135 Microsatt’Acadoenis РА Ле 

oshlba AXIBX. or «ayes as + .$сай/119 ———— 

Creative Lab AWE... $119 Microsoft Office 

4X parallel port CO, i.2... geal |" Professional for Win 95 
Video Cards 


Matrox Milluniem 2МВ/4МВ......‚ $295/445° $1 60 
49 Imagine 128 2MB/AMB 5490/6089 > | | yos 
ATI Turba VRAM 2MBAMB . <; ..$310/445 > 

| call for 
other Microsoft 


Academic Prices 


Monitors. 
MAG MXP 17F .26:NI 1600x1200.. $899. 
‚ MAG MXP 21F 26 NI 1600x1200 . .$7,799 
Nokia 447L. 17^ 1280х1024 ........ $699 
Nokia 47K 23 1500x1200: iw Ca a $029 . 


Also carry Toshiba 
Refurbished Models 
** Call for Price ¥ 
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Circle 155 on Inquiry Card. 


Circle 156 on inquiry Card (RESELLERS: 157). 


ЖШТ ШЕ 


TN your chance to grab great looking 
video clips compressed with TrueMotion-S 
(TM-S) from Horizons Technology. You'll EC 
never look at digital video the same way w E. 
again! TMS provides great flexibility and [ri p MN at Û [|- Sm | 
superior video performance for a practical m| 
solution to interactive multimedia. TM-S provides improved WES 
image quality and rapid playback speed with no additional hardware — — zem m Latus Bar URL AS 
requirements. To download your FREE TrueMotion-S video dips, just #444 


[ 

Presentations * 

КҖ for the hitch hiker or call 800-828-3808. к 3 
1 

1 

B 


COMPRESSED WITH 


4 _~ ae a oad aa D 


Second-chance offer exclusively for Internet users: 


Ду 
| 


Horizons Technology, Inc. 3990 Ruffin Ri. San Diego, CA 92123 - 800. 828. — jt. 247. 9439 FAX 
Internet: http://www.horizons.com * European Dffice: +31.23.5685558 » +31.23.5685554 FAX 


y Ф 1996 ЮТ. TreeMoticn is a regatered rodamarh of The Gack Corp. QuickTime gad the QuickTime lopo are trodumarka 
\ ӘГАрра Competer, lac, esad wader license, All other product samas are tradumerka of their respective companies. 


with a Rose keyboard monitor switch 


| Streamline your computer room by reducing excess equipment. 
Call today for free catalog Access up to 256 CPU's from a single keyboard, monitor, and 


REM el mouse. "ServeView is our best-selling switch, has every feature 

€ Keyboardivideo control “you can imagine, and installs in minutes. Compare price, fea- 

800- 39. 93 43 tures, performance, quality, and support and you'll find Rose 
Come See Us at can't be beat. 


Spring COMDEX, June 3-6, Booth #C771 & PC Expo, June 6-18, Booth #2221 e) ,ROSE 
Р.О. Box 742571 € Houston, Texas 77274 Call us to discuss your application Vay 
P ELECTRONICS 


TEL 713/993-7679 Ф FAX 7131933-0044 or to receive your free information kit. 
190 BYTE JUNE 1996 Circle 158 on Inquiry Card (RESELLERS: 159). 


WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL'FOR LATEST PRICING!! 
WE ACCEPT PO’S V QJ ey tL 


FROM QUALIFIED FIRMS ee 


GUARANTEE IBM P T 7 z 
HOT BOX SPECIALS M PS/1, PS/2 MEMORY MODULES | BATTERIES 


SECURITY WILL CALL WINDOW NOW 
OPEN! NO SURCHARGE FOR MC, 
VISA AE & DISCOVER 


c E OMAD " br. ж ж CALL FOR NOTEBOOK AND LAPTOP BATTERIES x ж 


5515, 65LS, X-Station 120 & 130, 355K, 3515. 405X 


385 65, Staton 1208 130, SS 3618 NE Compaq, IBM, Toshiba, Epson, AST, ТЇ and More!! 


6450608 (2Meg} 48 

78Х8955 (128K) 25 p or 35, 

И ELIT Sa TOSHIBA LAPTOP MEMORY 
32۴9935 \2Мес) PST & PIS ISN 2171 63.00 Р 


ж LIMITED QUANTITIES ж 


Thinkpad 190, 120, 100, AMeg..................$ 99* ucla enn PS! & PIST SSX Model2121 119.00 [7 — ks ANT. re a ا‎ Manu БАЙТ; -—- 
Teos Meridian Notebook, 16Meg.................3798 | dnte y ON Rx = ed та eves ne ye es — E PC-PA2004U i 
HP 5000/Twinhead Slimnote 8 Series, 16Meg .419" | ишуди; Pt Poor Seres иман е HED as Theat emm ин; ОРЮЮШ — Inu 
Winbook, 8Ме 80* ie ae Lc iL MES" bath PID Toa E THEE пан E Bae а) 
J CETT ta r E E ene Fry س‎ сс) сыч 330. 250 510,53) 710 730, Pentium коа ibm. Taser Tan Tex È 112. ? | os PC-PA2013U m 

Compaq LTE LITE 4Meg ""reoseospsactsena 89" CET (429 heta 310 332 350 510. 530 710 730, Pentur 158.00 mee ^ ptt = pl АҢ Ed ш — 
HP 5L : dro eee Feu каа 30 33 352 250 $10,830 TC. 730 Pemtun 12900 EE i due Mun — Ең 
1 4Meg О О Н TS. (4Meg) н ер he "osse p diu Pentium TR IM TE | me ae tee 1 = тз 

256 X 3-80, 30 Pin ee ДН SOG TEZZA ADs ТЫ Ves Puma — тюл a кой СТ аз les Tg XII: Jii " rH 

5 —. - | 425 Ho m 
256 X 3-70, 30 Pin quce NM Е HT iden кей ito NN a Pas ANCDS ЛЕР mn КИРГ, аа 


Маке Paint 77 4860X2. 4865Х, SYA 85 


6450120/9267200 (4460) 75У, 90. 95 Р.75 578,C, 56 SESLC. PS1. 3B6SX, 99.00 NOTEBOOK, LAPTOP MEMORY 


Мәа-2123. 2133 2155 Val Pr 77, S26CS2 486SK $/Н85 


Wool li ———— Р 
912 x 36-80, 2Meg, 72 Р1п..........................30® 


Vaur Poit 77 486DX2 4665X, SVA 85 um. ыша PAST з FRI 
6450129267426 (BMeg) 255X. 405X 199. 
IBM 6450603, 1Meq ................................. 19? BASOIUAQGI2 (Meg) 3959 STAX 90 98 P.IS S7SLC 199.00 Да НОЙ a IE Reeth 
Value Posat 77 45EDX2 4865Х SVA 65 | -— T E d: бы 
IBM 6450604, 2Meg ——— на ЙИК E351 1589267208 12м есст 485. ЭЗХР 954) st in pats) 149 00 ENS T = - it و‎ 
136 SEXP 95А: esta in pairs) 21800 kx Avena Ek, em FF Н пып, D {ЫП 
NEC Versa, З2Мей................................„.919® стт $585 ОРТ " 533 00 — 4 Я ; 2 EH. i 
нч. eg РСУМ) Pentium 109171549 1098 DE лаға Л рды, - 501255-001, -0й2 Ё | 
m т ama Proper Luz IMAL TE Le $00814-003 na 
IBM NOTEBOOK & LAPTOP MEMORY T Pryn im p Ч iewe К 
iir EE D (cantor other ны they niaan 
CACHE MEMORY. CACHE MODULES O7G1415/07G1420 (Meg) Thinkpad 750, C, 700, C. 720, C. CLS7SK 14900 Sher EIS jm PEC 37851 е 
07G1416/0761421 (8Meg)  Thnapad 750 С, 700 C. 720. С, CLS7SX 283.00 Jara het Dit Ar] фа рн itg 
15NS me 255K (160 рів 6600095 (151leg 32Meg) Thankpad 750, С 53091043 5 2,71 23050-08100 m 
ESD $50 (150 pin) Pipeline Borst Cache Module — — 5549094 (4e Thankpad 755, 360 155, 340. 450 129.00 fede Minos ge : E 
i I 094 (TSMR. гш) ыраа 738,00, 383, М0 52 L 2E -1— 1 ates ys ЗН ела 
512K (160 pln) Pipeline Burst Cache Module вүғоода (мәд. Thonkpad 500. 51065 (3.3 volt) 90 MEE 153 ы чиш 
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SECURITY WILL Prices & Availabit 
310-539-0019 МАМАШ 0 0 A 3 3 Е 3 79 & ESTAB. "subject to change Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
FAX: 31 0-539-5844 NOW OPEN (US and Canada) 1985 Without Notice Sat. 10:00 a.m. to 19:00 noon 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 
Circle 147 on Inquiry Card (RESELLERS: 148). 


Circle 160 on Inquiry Card (RESELLERS: 161). 


Making these two environments work 
together has been like mixing oil and water... 


OPENNT, from Softway Systems, is the first 
product to provide true POSIX.1 and POSIX.2 1 
conformance for the Microsoft Windows NT operating 
system. By providing an enhanced POSIX.1 sub-system 
and a complete set of POSIX.2 utilities and shell, NT users — ^ 
are finally given a 100% POSIX conforming environment. The — 4 
same POSIX environment that most UNIX systems use but without 
Vb sacrificing your investment in Windows NT. The same POSIX 
N environment required by the U.S. Government for all operating 
system purchases as specified by FIPS 151-2 & FIPS 189. 
| Conformance means file links, case sensitive file names, user and 
| group ownership, background processing and more. Add to this a 
Until now real POSIX shell and all your favorite UNIX utilities (like find, grep, 
announcing awk, sed, 1s) and you end up with an environment so close to UNIX 
that you won't know it isn't UNIX! 


d 
ИЕК Z NY Y Ma OPENNT is available today. OPENNT Commands and Utilities 
„© | | \ is only $199 — and we include free updates Юг a year. 
С 
тм for >= ™ po 0) Our 30-day money back guarantee and free technical 
> Opp 


support makes this a no risk opportunity to give your 
Windows NT system the POSIX punch it needs! 


— Systems, Inc. 
185 Berry Street, Suite 5514, San Francisco, CA, USA, 94107 MU EE 
Tel: 415-896-0708 • Toll Free: 800-438-8649 © Fax: 415-896-0709 = 
Email: sales@softway.com e WWW: http://www.softway.com/OpenNT N ystems 


Oren NT is a trademark of Softway Systems, Inc. This produci includes software developed by the University of Colifornio, Berkeley and its contributors. All other registered trodemarks and trademarks are the property of their respective owners. 


ollution € olution. 


This symbol identifies p" 


down" when not in use. 


high performance =~ * Be part of the solution. 


energy-efficient Start buying Energy 
computers, moni- Star" equipment 


tors and printers today. To receive 


that save you a list of available 


money and products, call 
reduce air the Energy Star" 
pollution by Hotline at 


"powering Ef 202 775-6650. 


Buy It ‘And Save. 


Up to 4 Users can Access 
Multiple PC, Macintosh and 
sun Computers from a 
Central Location! 


ө Multiuser 


Up to 4 users have simultaneous access to any 
attached computer! 


e Multiplatform 


Supports any combination of PC, Macintosh and Sun 
computers; use any platform's peripherals to access 
any type of computer in the system. 


e Multimedia 


Every user has full multimedia 
capabilities; supports keyboard, 
mouse, video, speakers, 
microphone an 
serial port. 


Jg. ae 


COME SEE US AT uz 
PC Expo in New York, June 18-20 at Booth #4934 E 
Networks UK in Birmingham, UK, June 25-27 at Booth #E82 ~. 


vorn a MET dia." 
— a uuu 
| err „шы 
m a pr am 
tel i uu 
z 


COMMANDER ZFT’ 


Cybex Computer Products Corporation 
4912 Research Drive • Huntsville, AL 35805 USA 
1-800-932-9239 • FAX (205) 430-4030 
http://www.cybex.com 


PC is a registered trademark of International Business Machines Corp. Macintosh is a registered trademark of Apple Computer,Inc. Sun is a 
trademark of Sun Microsystems. The Inc. 500 logo is a registered trademark of Goldhirsch Group. Cybex, Commander, AutoBoot and 4xP are 
trademarks of Cybex Computer Products Corporation. 


Dealer Program Available Circle 151 on Inquiry Card (RESELLERS: 152). Made in USA 


POLYWELL POWERLINE 


Starting at $2995 


Polywell introduces 
the Alpha Server/ 
Workstation 

to the PC market. 


Mainframe 
performance at 


PC prices! 


Operating Systems: 
Windows NT, 

DEC UNIX (OSF/1], 
OpenVMS 4 


РРҮТҮҮТТҮҮІҮЗ 
© Фф ют туа че 
- ЕЧ 


Supports: 
Video/Animation/ 
Image Editing, 

3D Graphics, 
CAD/CAM, 

Internet/ Networking,’ 


FileServer. 


27 5MHz (128-hit DEC Alpha 210644) basic system with 168 HD From $2,995 
m 300MHz (256-bit DEC Alpha 21164) standard system with 268 HD From $6,995 


SEMICONDUCTOR 
m m 333MHz (256-bit DEC Alpha 21164) advanced system with 46B HD From $9,995 
d а 400MHz (256-hit DEC Alpha 21164) super system with 9GB HD From $14,995 
Замер? 


Polywell also carries a line of Alpha Portables, Disk Array Subsystems. 
Polywell specializes in custom configurations. 


800-300-Poly (7659) 

Tel: 415-583-7222 Fax: 415-583-1974 
Internet: www.polywell.com 

e-mail: polywell@ix.netcom.com 


Polywell Computers, Inc. 146] San Mateo Ave., So. San Francisco, CA 94080, USA 


Circle 153 on Inquiry Card. 
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“215 922-2908 ' P 9 , |" GOVERNMENT . EDUCATIONAL CORPORATE 
, ADERS SPECIALISTS 1-800-294-5640 i gE E -INTERNATIONAL ORDER SPECIALISTS | 
лаат 215-922-2904 FAX 1-215-922-6920 Ac E ТЕ | 

АБЕНТЗ wortowine GOD'S" PURCHASE ORDERS ARE WELCOME 
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ALL FORTUNE 2000 437 CHES) \ AN h С ПО пета 


PURCHASING AGENTS 3317 4 
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- Faster than 16550 
М multiport cards 
Оа » 115 Kbps 
mr. M E = - ISA and PCI available 
- One IRQ per board 


Full modem supported 
»- 4-32 ports per board 


CALL 1-800-88-CYCLADES 
or sales@cyclades.com 


pm * Call Таг Бегий 
= === Cyclades Corporation © Fremont, СА 94538 
CYCLADES Tel: 510.770.9727 FAX: 510.770.0355 http://www.cyclades.com 


Circle 167 on Inquiry Card. 


We Build Multiport Serial Solutions 


Economy Board Series 
- 2/4/8 ports 
- Full range 10 addr/IRQ selectable 
- Speed up to 921.6 Kbps 
- On chip FIFO, auto hardware flow control 


ney Back 
60-0а Monte! 


- Surge protection up to 2000V 
- Switchless and jumperless 
- Life time warranty 
intelligent board series also available 


524 Weddell Drive, Suite 1 
Sunnyvale, CA 94089 
IS. Ca) Oe AO el: 408-734-2224 
MOXA TECH USA, INC. Fax: 408-734-4442 


E-Mail: inlo@moxa.com 


54-08 83 Street 
Elmhurst, NY 11373 
Tel: 718-672-7354 


Fax: 718-565-9273 
WWW: htlp;//www.moxa.com 


Cicle 168 on Inquiry Card 


Add Four Comm Ports 
To Your Laptop 


"E. 


With One Small Card 


An expanding new world of communication for laptop and portable 
computing can be found through a new and innovative PC-card from 
Quatech. The QSP-100 has four RS-232 asynchronous communiciation 
channels accessed via four separate D-9 connectors. 


Ideal for multi-tasking environments, the QSP-100 is powered by 16550 
ПАКТ» allowing for a maximum baud rate of 120K. In order to minimize 
resources while communicating to multiple devices the QSP-100 requires 
only one hardware interrupt. For information on this card and other 
innovative PC-card products please call 800/553-1170 for a free catalog. 


Circle 165 on Inquiry Card (RESELLERS: 166). 
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The TransTerm 5 is a work station data entry/display terminal for 
on-line shop floor data collection into PC/AT/PS-2 systems. The 
unit is one of a family of such terminals which feature LC dis- 
plays for operator prompting and data entry via sealed touch 
keys or an optional barcode scanner or badge reader 

(Code39, UPC). A multi-terminal network controller (up to 250 
stations) and a dBASE IV compatible software package are also 
available. System costs start below $300 per station. Options 
include display backlighting, barcode scanning, counter inputs, 
control output. 


COMPUTERWISE. 


302 N. Winchester • Olathe, KS 66062 
913-829-0600 * 800-255-3739 • FAX 913-829-0810 


Circle 169 on Inquiry Card. 
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Videx manufactures portable, 
durable, and programmable data 
collectors for applications such as: 
' inventory * warehousing 

» Security e asset tracking 

» field inspections 

and virtually any application 
requiring data collection at the 
work site. 


Cast-metal cases protect the 
products and allow them to 
work reliably in harsh 
environments. Each is 
designed to fit in the palm 
of your hand. 


Call for a free information 
kit today! e 
See us at COMDEX, booth #2132 
1105 N.E. Circle Blvd., Corvallis, OR 97330 
541-758-0521 * Fax 541-752-5285 
http://www.videx.com 


AD 


Videz) 


Videx, TimeWand, DuraWand, TouchProbe, and OrmiWand are registered trademarks of Videx, Inc. GCO582 


Circle 170 on Inquiry Card. 


RS-232/RS-422/RS-485/Current Loop Sefa 


Yes, Single Card Does It / 


* Uses standard RS-232 commands — 
no special drivers needed 


» Automatic data flow control j 
* 16C550 UART with 16-byte FIFO Бине... 
* Transmission speeds up to 115K bps MASS 


* Complete RS-232 modem contro! si 
: Sup poris zZ-wire Of 4-wire operabo 


tor HS- dedi 85 


e PC- ComLIB software included, but not neces oa 
* Multi-port cards also available Pari # PCL-740 | 
720 Easi Arques Ave.. Sunnyvale, CA 24086 


ADVANTECH. Te! 408-245-5678 + Fax. 408-245-8268 


Home page: üttp-'/wwviadvantek.com • e-mail: info G advantek.com 


Circle 171 on inquiry Card. 
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"supports SVGA, VGA, ue cand Mouse un 
' Keyboard or pushbutton CPU selection 
› Autoboots Keyboards and mice (SV421) 
» Cascadable 
Rack 
w^ e cou e мй, 
УН ar te 
|.SV421 | PS/2 | MH ias 
[| SViO IET Oe 
Listed Price Applies to CSA/UL model 
et 800-265-1844 (ext. 231) 
France Office: 0-590-3661 / UK Office: 0-800-96-7710 
Fax: — 455-9425 / Internet E-Mail: startech.computer & onlinesys.com 
, htlp/www.startechcomp.com 


Europearvinternational Distribution 
use Fax or Internet 
or Cail: (519) 455-9675 (ext. 231} 


Visa/Mastercard/American Express 


COMPUTER PRODUCTS 
USA * Canada * UK • France 
Netherlands * Hong Kong 


Circle 178 on Inquiry Card. 


space. time 
and money 
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MasterConsole® 

кА" "uiuis din 
* Keyboard/mouse emulation 
» AUTOSCAN™ 


* Front panel & 
keyboard selection 


e Remote access to 150’ 


* Desktop or rack mount 


See us at COMDEX/Spring, Chicago, June 3-6, 
Booth W3760 and 
PC Expo, June 18-20, New York, Booth 5006 


* 2- éco 


* Any mix of PCs; 
PS/2 & serial mouse 


RCI OFFICES AND DISTRIBUTORS LOCATED WORLDWIDE 
DEALER INQUIRIES WELCOME 


RCI Europe (31)-10-458-6673 RCI Taiwan (886) 2-218-1117 
fax (31)-10-451-9610 fax (886)-2-218-1221 RCI 


Raritan Computer, Inc. 908.874.4072 fax 908.874.5274 
10-1 Ilene Court, Belle Mead, NJ 08502 m sales@raritan.com m http://www.raritan.com 


30 DAY MONEY-BACK GUARANTEE FULL 1-YEAR WARRANTY 


Circle 176 on Inquiry Card (RESELLERS: 177). 


Is it too much 
to ask for 

a single 

CT developer's 
kit that 
includes 
everything 

| need to 

get started? 


Apparently Not. 


Are you a Computer Telephony Developer? 
Then get the Visual Telephony Developer's Kit 
from Rhetorex , It contains everything you 
need to start developing Computer Telephony 
applications such as voice mail, telephone 
database access and LAN-based messaging. 
With hooks to plug telephony into your appli- 
cations using powerful visual languages like 
Visual Basic and Visual C+, the Visual 
Telephony Developer's Kit makes Computer 
Telephony application development faster and 
easier than ever. And here's a feature you'll 
come to appreciate: scalability. Any Rhetorex 
application you develop for Windows ‘95 runs 
in larger, client/server Windows NT environ- 
ments, automatically. 

As a bonus, the Visual Telephony 
Developer's Kit includes sample versions of red 
hot Windows ‘95 telephony development tools 
and applications from our Team Rhetorex part- 
ners, 

As with all Rhetorex products, the Visual 
Telephony Developer’s Kit includes the best 
technical support in the business, Technical 
support that’s fast, efficient, and free. So give 
us a call at (408) 370-0881. Hook up with the 
Rhetorex Visual Telephony Developer's Kit. 
And get your applications talking, today. 


tle 
"ЧИ" 


EEA 
Computer Telephony Starts Here™ 


Rhetorex, Incorporated, an Octel company 
151 Albright Way • Los Gatos, CA 95030 
m Tel: 408.370.088] * Fax: 408.370.1171 * http: //www.rhetorex.com 


All trxdemarke identified by the ™ cymbal are trademarks of Rhetorex, Inc. All other 
trademarks belong to their respective owners © 1996 Rhetonex, Inc, All rights resereed. 


Circle 172 on Inquiry Card. 


LET YOUR COMPUTER DO THE TALKING! 
В Automated Attendant 
Bi Unlimited Audiotex 
И Voice Mail 

Bi Talking Yellow pages 


^ /Fa: r N ail 
integrates km Veit] fax applications plus 
program control into one full-featured high 
performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for 
Rhetorex, New Voice, Dialogic, Bicom, Pika, TTI 


and Intel voice and fax hardware. Supports up m Telemarketing 


Bl Fax Mail 


Faxon DERN JIS 818-368-4566 or E Fax-on-Demand 
a o 


to 32 voice lines and up to 8 fax lines. 


И Fax Broadcasting 
Bl Date/Party lines 


10801 ветаха та Nori dpe CA 91: 326 USA. | Bl Int'l Call Back 


(Resellers/Dealers/OEMs/Private labels are welcome) 


Circle 173 on Inquiry Card. | 
JUNE 1996 BYTE 197 


Industrial Rackmount Computers 
19" Rackmount chassis 
(3-20 slots) 

* All-in-one 80486 to PENTIUM 
CPU cards 


3-20 slot ISA/PCI Backplanes 


* 200-350W, 85-265 VAC Power 
Supplies, 48VDC, 24VDC, 
12 VDC Version Available 


NEMA 4/12 Industrial Workstations 
Panel Display PCs 


A CI Western Region: 1-800-983-1 177 
SYSTEMS| Eastern Region: 1-800-886-2243 


Low Profile 3.5" Rack chassis 
PCVISA Backplane 


Circle 189 on Inquiry Сага (RESELLERS: 180). 


Industrial Strength PC Solutions 


Rock Mount Products 
С 8 e Rack mount Systems - 386 to Dual Pentiums 
З e Rack mount Chassis - Up to 20 Slots 
ЭЭ Custom Design & Modifications пш 


e 
а 


e Rack mount Monitor - Up to 20" 

© Rack mount Cherry 101 Keyboard 

e HDD / CD-ROM Enclosure - Hot Swappable 

e NEMA 4/12 Workstation 

Single Board Computers 

e 386/486/Pentium - ISA / EIAS / VESA / PCI 

e Passive Backplanes - from 3 slots to 20 slots 
Segmented Backplane Available 


VISIT aint Wield И War 
http://www.appro.com 
E-Mail: appro@appro.com 


20 Slot Hot Swap Redundant PS 


800-927-5464 
408-452-9200 © 408-452-9210 FAX 


[- In-House Design EN Manufacturing 


Call о Fax for l "ul EE. j 
Al 2032 Bering Dr. * San Jose, CA 95131 


Circle 184 on Inquiry Card (RESELLERS: 185). 


ENCLOSURES for 386, 486 
& Pentium® Processors 
KEYBOARDS 

MONITORS 

DRIVE ENCLOSURES 


PC Enclosures 
from $300 - 


Monitor: 

10" Super VGA 
"Color from $650 

Keyboards: 

Drawer, Shelf & 

Panel from $85 


na arie ‚с‏ ہی 


Excellent Air Flow & Cooling 
Accepts Most iSA, EISA, VESA, PCI Motherboards & Passive Backplanes 
Hack & Desk Models Up to 20 Slots ® Rugged, Modular Construction 
200, 300 & 400 Watt Supplies, UL, CSA, TUY ® Made in U.S.A. 


mes INTEGRAND 
fees 
brochures, prices | 
of applications 8620 Roosevelt Ave. * Visalia, CA 93291 
assistance: 


209/651-1203 FAX 209/651-1353 


Pon ви « Pentium? is a өйне trademark af intel Com. 
Drives and computer boards not included. 


Circle 179 on Inquiry Card. 
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| PC-IN-A-BOX 


| Run DOS applications 
| in ROM on portable 
* | Systems. Complete 


| memory, acces 


awn * keypad, supply, 


CPU CARDS 


With Rom, Ram, Flash, Pcmcia 


KS-7 All in one 486 SLC - $299* 
VGA, Ethernet, 4 Srl, 2 Par, Ide, Flop, 


Keybd, sound, 8M Ram/Flash. 
KS-8 Portable Elan 386 - 


3 Srl, 2 Par, 10 bit A/D, Modem. 


*q 100, oem version see fine print for details 


800-505-6749: 


KILA 


A large variety of 
SBCs in stock 
for fast delivery 


| 486 AND PENTIUM CPUs 
' UP TO 200MHZ SPEEDS 
| PCISCSIINTERFACE 
E-IDE INTERFACE 
SVGA VIDEO OUTPUT 
DUAL SERIAL PORTS 
ISA & PCI BACKPLANES 


att At cp „ 
o Li TOULL FR > 


Tel: 1-408-734-1290 
Fax: 1-408-734-2140 
e-mail: info@recortec.com 
http:/www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 


Circle 182 on Inquiry Card. 


$399* 
5M mem, 3 Srl, 2 Par, CGA, batt. op. 


KS-1 Low Cost Nec V40 - $129* i 


support. $299* up. 


Fax 303-786-9983 


Circle 180 on Inquiry Card. 


Request our free 
Product Catalog 


COMPUTERS 
' ENCLOSURES 
KEYBOARDS 
MONITORS 
PRINTERS 
CUSTOM DESIGNS 


CALI TO 


Tel: 1-408-734-1290 
Fax: 1-408-734-2140 


e-mail: info@recortec.com 
http://www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 


Circle 183 on Inquiry Card. 


y. 2 Completely Configured Systems 
г © Rackmount System Énclmsares 
BAS TE Indis nal — ns | 


ж ondar Enclosures 
{йаг Б khan pesi 


E Hilda 
For more information 
800-700-8560 
= http://www.siliconrax.com | 


E-mail: siliconrax(@info.com 
Tel. 408-720-1090 Fax 408-245-2570 


Hol Svop Redusdant PS 
Avail. in 8/14 or 20 Slots 


> BUILT-IN 10” COLOR SVGA 
SONY TRINITRON MONITOR 
> ACCEPT MOST BABY AT-SIZE 
8 SLOTS MOTHERBOARD AND 
PASSIVE BACKPLANE 
> 155.25", 1X3.5" ОРЕН ORIVE 
SLOTS AND 1x3.5" HDD SLOT 
> SEPARATE MAIN POWER AND 
MONITOR SWITCH 
> 200, 300 Wart PS/2 STYLE 
POWER SUPPLY 
> AVAILABLE ЇН CHASSIS FORMAT OR 


“CE” MARKED PENTIUM SYSTEM 1, Trans 2000 Inc. 


> OPTIONAL 85-KEY MEMBRANE a storage system company 
KEYPAD 


> OPTIONAL TOUCH SCREEN 


11606 E. WASHINGTON BLVD. SUITE F , WHITTIER, CALIFORNIA 90606, U.S.A. 
TEL: (310) 908-6814 * FAX: (310) 908-6819 


Circle 186 on Inquiry Card (RESELLERS: 187). 
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U.S.A. Майе Kackmount Solt Hons 


Over 40 models, sized from 1U through 6U, 17" to 
24" deep, plus rackmount switches, monitors up 
to 20", & keyboards with or without trackballs. 


QTY. PRICING FROM $138. 
* 5 to 20 slot segmented or unsegmented 
passive backplanes w/ or w/o PCI slots. 
• Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, i cun 
including Intel's full line. VERUM gi Uu 

A.C. OR 48V " 

HOT SWAPS 

UP TO 800W 
Customized Colors Available 
TRI VALLEY TECHNOLOGY, INC. 


am. 


4569-A Las Positas Road, Livermore, CA 94550 act » 
| VOC: 510 447-2030 • FAX: 510 447-4559 * www.rackco.com accepted «= 
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/ 8 HIGH SPEED CHANNELS 

Y BUILT IN FOSSIL DRIVER AND 
BUFFERS 

/ GUARDIAN WATCHDOG CIRCUIT 


й Development 
ТЕК „с Hardware & Software 


Voice - (601) 467-8048 
Fax - (601) 467-0935 BBS - (601) 452-0058 
, E-mail - spot@gtek.com or Fido 1:3604/18 


INTERFACE 
v DATA RATES TO 115200 BPS 
/ PERFECT FOR SYSOPS - BBS & 
INTERNET CONNECTIVITY! 


Visit our new HomePage: http://www.gtek.com 
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Rackmount PCs 


Industrial PC Chassis 


Industrial Workstations 


Panel Display PCs 


Pentium/486/386 CPU Cards 


| RS-232/422 1/485. Interface І | 


ond digi 


gy کو‎ с. ГЕГУ еа 
А па п ari Le tl /Os 


Call 800-800-6889 to 
receive a FREE 100- 
page Solution Guide for 
your OEM or system 
integration needs. 


ADVANTECH. 


750 E. Arques Ave. 
Sunnyvale, CA 94086 
408-245-6678, Fax 408-245-8268 
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Expandable Data Acquisition 


Our 12- and 16-bit, 100 kHz plug-in DagqBoards™ 
Offer you high-speed, expandable PC-based data 
acquisition that grows with your application, Expand 
up to 256 channels with signal conditioning options 
for temperature, strain, pressure, accelerometer, 
isolation, high-voltage, frequency, and more. 
Extensive icon-driven software support available. 


216-439-4091 


Fax: 216-439-4093 a EE 
http /www.iotech.com 


DAP3200e™ with onboard DX4 


! High Speed I/O 
9 Digital Signal Processing 


Multiprocessor Systems 
Most PC Software 


> DAPtools for HP VEE 


MO AS 
200-42 


ТУЧ г! Citar 2 
INITIO MNSta4ria 
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MICROSTAR 


LABORATORIES 4 


"PED the onboard intelligence company 


' Control Loop < | ms 
' Windows, OS/2 Warp 
® External Expansion 
DLL, VBX, Delphi 
» DASYLab, LabVIEW... 


3-2345 — 206-453-3199 fax 
im — www.mstarlabs.com/mstarlabs/ 
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DAQValue™ 
Portable Data Acquisition 


Performance and Portability — 
We Give You Both. 


DAQCard" Series DAQPad" Series 
e Six Type II ` * Parallel port 
PCMCIA interface 


cards EX *100ksamples/s _ 
| *Uptol100  * : 
й ksamples/s 
"WM *12-bit resolution 
| * Analog input 
and output 
* Digital I/O 


* 12 or 16-bit 
resolution 

* Analog, digital, 
and timing I/O 

* DC power, optional 
battery pack 


Software 
e NI-DAQ' driver fra 
software for: М-ро 
- LabVIEW" 
- LabWindows'/CVI 
- ComponentWorks 
- Basic, С/С++, 
Visual Basic, Pascal, 
and many more 


E \ 


and timing I/O 


SCXI Signal 
" Conditioning 
E | • Parallel port Ж“ 
f or PCMCIA E 
M interface a 
S ° Expandable to 
{ 384 channels 
| *DC power, optional 
battery pack 


EUM Call for FREE DAQ Designer" Software 
а (800) 433-3488 (us. and Canada) 


OW NATIONAL 


INSTRUMENTS 


The Software ts the Instrument* 
U.S. Corporate Headquarters * Tel: (512) 794-0100 * Fax: (512) 794-8411 
E-mail: info@natinst.com » WWW: http://www.natinst.com 


© Copyright 1996 National Instruments Corporation, All rights reserved. 
Product and company names listed are trademarks or trade names of their respective companies. 
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Catalog 
7 


SOFTWARE FOR SCIENCE 
is your only source for 
the best values in more 
than 2,000 scientific 

| and technical software 


| Spiga 
m | дч i i 


п 49 < Fy 


SaTech SciTech International 2525 N. Elston Ave., Chicago, IL 60647 • Tel 312.486.9191 
—a ГОХ 212.486.9234 © e-mail info@scitechint.com « URL http: //www.scitechint.com 


NK FOR soit 
Sorry” 


Hinde HEE 


Paraltel Worlds Smallest 


ses Portable Disk Drives 


Internal Battery Option! 


* New 4,2 & 2.2 Gigs 

* Fast 8ms access 

» Fast SCSI-2 Transfer Rates 

* Over 1M8/sec thru parallel port 

* No power supply "Bricks" 

* Rugged aluminum for field usage 
* High impact 75 G Shock 

» Built in power supply, Battery optión 


To Computer 
Parallel Part 


k 
^. 
ni^, 
+ Any dial сото. sro 
+ Ex. CD-ROM Å Tape 18 Gig DAT 


‚1. 32, 8 Gig MO 
(408) 983-1127 


Jig Fax 408-243-2885 
Systems 


120 Saratoga Ave. #82, Santa Clara, CA 95051 


Circle 193 on Inquiry Card. 


200 BYTE JUNE 1996 


SCSI Vue" 


j УЗ ET EN 


s tom F Fast 20S 


Termina tor optional Py 
Benefits Remate Display | 

Ш Improves SCSI Bus Performance 

* Less Errors; More Reliable Data Transfer p 
* Diagnoses Problems • Analyzes Signal Quality ^ f 
Features: 

ə Active Regulation e Supports 68 Pin, 50 Pin 
e Status Indicators e Gold Contacts _ Fast 20 & Ultra SCSPtompatibl 


$39. SCSI Vue"c 
ми w: Diagnostic Cables 


« No м Of Important Data 

Faster Performance • Test Cable Integrity 
Features: 
e Diagnostic Indicators * Large Ferrite Filters 
* Triple Shielding (Unique Cable Design) 
» Double Gold 20u" Plated Connectors 
Style Extra Heavy 26 Gauge Wire, 50 & 68 Pin 


scel Vue "Teflon 
Custom Internal Cables 


Senet 15: 


• Less Errors, Ultimate Performance 
• Silver Wire Improves Signal Quality 
Features: 


e Perfect 90 Ohm Impedance Match 


nal Cables in 1 


Custom interi 


scc  SCSIVue7 
293. Digital Switch 


Benefits: 
* Share SCS! Devices Between 2 Computers 
* Attach up to 14 Devices to 1 Computer 
Features 
‚2-1 Active Digital Switch/Repeater 
» Regenerates SCSI Signal for Long Runs 


ranite The SCSI Solution Company 
3101 Whipple Rd. « • іва City, Са. 94587 • Ph: 510-471-6442 • Fax 510-471-6267 
Circle 191 on Inquiry Gard (RESELLERS: 192), 


e Triple Pronged Connector With Gold contacts 


ATTIC Zero DOWN TIME SERVER SOLUTION 
К w/ Hot-Swap Redundant Power Supply 
18 Bay File Server Case 
e 8 Open Drive Bays 
e Removable Motherboard Rack 
e 3 System Cooling Fans 
Hot-Swap Redundant Power Supply 
Д ® Load-Sharing Design 
| * Power Fault Alarm/LED/Signal 
e N+1 Redundancy 
Also available other Server & RAID Cases 


ANTEC 


o INCORPORATED 


2859 Bayview Drive, Fremont, CA 94538 
(510) 770-1200 ext 313 Fax (510) 770-1288 


T 


эш us A шип TO ORDER T -75- WETEX 


— БАНАН 1 3 8 3 
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PENTIUM! 
processor 


САСА А 


* 11.3" 800х600 Dual-scan 
Color screen. 2MB DRAM 
Optional 12.1" or 10.4" 
TFT Active Matrix. 


e Built-in 4x CD-ROM drive, 


16-bit stereo sound, 2 
speakers, & mic. 


e Two type Il PCMCIA slots, 
serial, parallel, MIDI, 
PS/2, & infared ports. 


* 8mb RAM (maximum 32mb) 


and 256K level 2 cache. 


* 810mb removable PCI 
EIDE HD (up to 1.3GB 
available). 


* 1 year parts and labor 
warranty. Extended 
warranties available. 


* PS/2 Glide Point & 
Joystick 


e 3,5" removable 
floppy drive. 


e Windows 95 or 
DOS/Windows. 


Micro International, Inc. 10850 Seaboard Loop. Houston, Texas 
77099. Top quality merchandise with excellent service. and support 
since 1984! Internet:www.pcmint.com Byte recommended for best 
price/performance. Fax(713)495-7791 Hours: 8-6 Mondav-Friday. 


*Pentium is a registered trademark of intel Corporation. 


1-800-9267- 5066171 


‘Novell tested «486, Pentium, MAC compatible» Designed In the USA (Patent pending) » One year waranty, 


=> nin SIMMs into one double sided 72 pin SIMM Si carn y) : Four 
* 8... 30 pin SIMMs into one 4MB 30 pin SIMM. Avaitable in Front " Back models. 


ro Far 


B ien 


<® E „ы EF =. 
= " $ oS N | E Er Л <= 
„Ө а 
mS ED = 
| "I-4 
a "| E 
i? SIT mm, Y E 
у and afforc ) Е IVEI 5-7 y S = 
5} om "T Ѓ тзг] 
51 002007 i i 
| Distributor and reseller inquiries welcome А = 
| We pe sell € f ; 8 
С SimmVerter 30x72 ($19°°/$25") : Converts four 30 pin M: zm 
= SIMMS hio one Ў m SIMM. 6 models available и fi al = 
FE systems. Alsa SIPP to SIMM. SimmVerter 72 B. m sided 72 -| 
E. 


vA I cU ry ng iun Tr enter [no a Д 


fam dtu tum I. ; 8 Васо * Sao, C8511 e 0) Sz nc ШИ) 221-2065 
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2 га ис ms is a vertically integrated design 
and manufacturing company specializing in computer enclosures, disk 
subsystem enclosures and fully integrated systems. 


15 Yrs. күрене - - Supper to ri sid 


Industrial PC Enclosures 
Rackmount Drive Enclosures 
Rackmount Accessories 

Rack Systems 

Tower PC Enclosures 

Tower Drive Enclosures 

CPU Cards and Backplanes 
Industrial PS2 Power Supplies 
Redundant N+1 Load Sharing Power Supplies 


Fax:1-702-356-6361 Email:infoc siiger.com 
Postal: 1385 Greg St.Suite 101 Sparks, NV 89431 
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Phone: 1-702-356-5595 
Internet: htp:/Avww.sliger.com 


ЯТТ ӨЧ йүн 
И 
! £ 


zu for ee Meo А os 


See us at: ! 
Spring Comdex | 
Booth #2056 CALIFORNIA 
PRODUCTS 
VISA & MasterCard accepted - Same day shipment! 


1-800-394-4122 
408-638-9460 - 205 Apollo Way - Hollister, CA 95023 
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NEAT «2 


CD LABELER KIT 


1 Create your own artwork On Your Computer 
with easy-to-use NEATO Templates. 


2 Print on Any Laser Printer using NEATO 
pressure sensitive die-cut labels. 


| З Using the NEATO Label Device, apply 
labels... PERFECTLY EVERY TIME! 


KIT INCLUDES 

* Label Design Templates (PC & Mac) 
e The Amazing Neato Labeler 

e Complete instruction Guide 


eo E- 


800-648-6787 


MicroPatent* 250 Oodge Ava. East Haven, CT 06512 
203-466-5055 * Fax 203-466-5054 
In Europe: 44 181 932 0540 « Fax 44 181 932 0480 


Design, Print and 
Apply CD Labels 


PATENT PENDUIG 
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Low Cost 16-bit Controllers 
Easy to program in Borland/Microsoft C/C++. 


C-Engine™ Prices start at $119 шу 1, Ме: ОЕМ 


• 3.6x2.3", 24 1/0, З UARTS, 3 timers 2 counters 
* Upto 512K SRAM, 512K EEPROM, Watchdog 


• 11 12-bit АОС, 3 mA standby, 
Battery, RTC 


* Networking, C library, 
Development kits 


TERN 


Є. 
216 F St. #104, Davis СА 95616 USA 
Tei: 916-758-0180 Fax: 316-758-0181 
Internet Email: tem@netcom.com 
ftp/Atp.netcom.com/pub/teAem 
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smaller than a 
^, Eredi} card 


Develop reliable multi-tasking 
systems in hours, not weeks, with the 65 
new Micro-G" EasyStart Kit. Beginnners "NIRE 


and experts alike will love our simplified 

version of C. It's everything you need: a A. 
Micro-G controller, 128K flash, prototyping board, 
and Dynamic C EasyStart software. Only $279 


1724 Picasso Ave. 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 


Attar development, 
OEM boards аге $79, 
quantity 1. 


For quick information: 
Call our AutoFAX 
916.753.0618 from 
your FAX. Request 


http://www.zworld.com data sheet #35. 
Circle 203 on inquiry Gard, 


Our miniature controllers are 
ideal for machine control and 
data acquisition. Easy to} 
А. program with our Dynamic C. 
eee аме time and money. Call our 
Little Star, $195 AutoFAX 916.753.0618 from your 
JH LO Line; РАХ, Request catalog #18. 


Е. 1724 Picasso Ave. 
| Davis, ca 95616 
ORLD x 

7 916.753.5141 FAX 
http:Zwww.zworld.com 


ENGINEERING E 
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All steel construction Server & RAID solution 
-Front access with 14 °5 1/4" exposed drive bays , 
-Lockable front and both side doors н 
-6 ball bearing coollng Fans pre-installed | 
-4 lockable casters pre-installed | 
-Reduntand & heavy duty power supply options 
Also available other Server & RAID Chassis 


Economy Server & RAID Chassis 


-Front access 10 °5 1/4" 
exposed drive bays 

-Lockable front door, open ab 
doors 
-w/300W AT UL P/S ......$ 
-w/2x300W R.P.M........9399 


ЕТТЕР ТЕТЕ 


Hot Swap Redundant Power Supply 

-Balance Load-Sharing Design 

: -Power Fault Alarm/LED/Signal 

e Ф ‘Removable Hot Drive Modules... 
-SCSI or IDE Available, Patent protected 


= -Perfect for RAID & removable 
storage application 


| 


| 

Heavy Duty Power Supply Simm socket adapter 
-ETA-4600 600 watt AT 30 Pin Simm Module to 72 Pin 

-ETA-4500 500 watt AT | s 


-ETA-4000 400 watt AT 
-SP2-4400 400 walt PS2 . 


-SP2-4300 300 watt PS2 ....$ 61 


М (уу), 


А n жут п. a. лп ^ i 
WCU oy c rors boar “у Wan таррак 


6 yours warranty 


254 S. Sth Ave., La Puente, СА 91746 
Tel: (818) 369-2608 - Fax: (818) 961-0468 | 


202 BYTE JUNE 1996 


Qualstar Corporation 
6709 Independence Avenue 
Canoga Park, CA 91303 


| FAX (818) 592-0116 TEL (818) 592-0061 
(800) 468-0680 
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Graphics and Web 
Page Design 


See our online 
‚ . . order form at 
© Unlimited e-mail 


address forwarding 


e Custom CGI script 
support via your own 
cgi-local directory 


€ Domain name 
registration provided 


http.) zwww.hway.net.home.htm! 
(http://your..name) 


e Unlimited updates 
via your own FTP 
account 


€ 50D MB of data 


transfer per month 
(10.12 per МӨ over 500 М8) 


€ 10 MB of disk space for your html 
documents & graphics 
lii per MB ovar 10 MB) 


e Full TI to the Internet 


Ау © Detailed weh usage 
statistics & access to | 
raw log files 
e Controlled anonymous FTP Technologies 
в TrueSpeech® server support Inc. " 
included (real-time audio} La | 
sales@hway.net 1800 339-HWAY 


Circle 215 on Inquiry Card (RESELLERS: 218). 


t 


м тыге OC 
£M, Urea P ELE) 


E] 


Use the Internet as a secure virtual Wide Area Network 


Е 


Develop powerful Internet applications using 4GL tools 


Е] 


Use SQLWindows, Visual Basic, Powerbuilder, Delphi, С++... 


E 


Provides automatic data-stream encryption for all SQL data 


Е] 


Uses RSA security and Netscape's secure socket references 


m 


Includes a complete enhanced version of SQLBase v6.1 


E 


Transparent to users, developers and administrators 


B—eRSA 


ENCRYPTION ENGINE 


DUNN 
systems, inc. 


"a : 
епз 


note a 


Pricing starts at $1,595 for a 5-user version 
-800-486-DU ; 


http:/Awww.dunnsys.com 


‘et AG 
=) 4! 21 
ا‎ 4 Ue = 


4 
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Mitornends Л л: | Let your true colors shine through” | 
iV. li CT OSOIT | a ail | when you advertise your = "= - 


$ 
گل 


«9 Anywhe re! | computer products inthe | 


No Rules Needed! Leave Your PC Off BYTE 
With Redirection Server for Microsoft Mail а 260 


you can leave for an hour or a month and have HARDWARE/SOFTWARE SHOWCASE uu A | 
your mail handled automatically. Let's people — popular „fior dale. E o | 


know you are away and when you'll be back! T a EDS SEE Sra ME ve 
‚ Quick Installation сой advertising section! | xi 
e Easy Operation (9С For more information call your BYTE sales | 

* Free Evaluations.. call today! representative (see listing — 

US (800) 449-0506 or (206) 885-7888 International +44 1734 511 211 SYSTEMS page 209] or fax 603-924-2683 


http://www.seanet.com/vendors/c2cusa ex! 
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ic Rohotics 


The Intelligent Choice in Information Access 


“THE HOTTEST COMPANY IN IL. PERIOD" -Crain’s 
“TOP 20 HOT GROWTH COMPANY?” -Business Week 
“TOP 25 MANAGERS” -Business Week 


When a company experiences growth above what even Wall Street expects, people notice. The Corporate/Systems Division of U.S. Robotics develops information 


access systems for a variety of Fortune 500 companies. While outstanding growth potential exists in many companies, here at U.S. Robotics we exceed potential ш) 
day. Several key positions still exist today that require immediate attention. The selected candidates must possess a BS EE/CS Degree (MS EE/CS Degree preferred). 


EMBEDDED SYSTEMS DEVELOPMENT 
Must be an experienced real-time embedded programmer in C and C++. Must also possess experience with routing protocols such as TCP/IP SPX/IPX or Appletalk. 
Experience in RTOS (eg. VRTX or PSOS), Frame Relay, ATM, ISDN, FDDI, T1/E] or WAN helpful. 


CELLULAR/WIRELESS SOFTWARE DEVELOPER 
Must possess a minimum of 2 years experience in tele/data communications software development as well as a background in a Windows and/or Windows NT 
environment. Must also be skilled in GSM, CDMA, TDMA, Analog Cellular, CDPD, Mobile Data Communications, Wireless Data Networks, Call Processing or 
Cellular/Wireless Infrastructure. 


ROUTING PROTOCOL DEVELOPMENT 
Must be a hands-on engineer with a strong technical ability in IP IPX or Appletalk protocols. Software and embedded systems development skills a plus. 


NETWORK MANAGEMENT SOFTWARE ENGINEER 
Will design and implement network management applications in both a Windows and UNIX environment. Must possess experience in Windows 3.1/95/NT, Visual C++, 
MFC, VBX, WinSock, WinSNMP Solaris, HPUX, AIX, Motif/X-Windows, Open View or SunNet Manager. Experience in TCP/IP protocols and SNMP preferred. 


DQ TEST ENGINEER 


Will be responsible for developing test plans, creating test platforms and the development of automating test suites for product regression/stress testing. s на, 
experience in LAN communication and routing products with knowledge of bridges, routers, protocol analyzers, UNIX systems and testing in a LAN/Novell 
environment. 


Your talents will be rewarded with a challenging environment and an excellent compensation package, including 401{k), stock purchase plan and relocation 
assistance. For immediate consideration, daniel resume with salary history to: HR/JP/BYTE, U.S. ROBOTICS, Corporate/Systems Division, 8100 N. 
McCormick Blvd., Skokie, IL 60076. E-mail: jpappas@usr.com (eoe m/f/d/v) 


Fax: (847) 676-6662 
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ARRAY WORLD 


POWER LEADER ENTERPRISE CO. о. 
ACES ТЫТЕЕ КАТЕ ААЛ. ШЧ. ты L| a 
TOP TELCHNDOLDGY.ImC. E " 


Talwan-TEL:BBE-3-1297755 РАХ:8ЙБ-2-22988865 «U.5,A.-TEL:&18-369-2132 FAX: 1H-855-503/TEL :516-B252357 РАХ:515-8252865 «Genmany: TEL:40-40-7314827 7314828 FAX:49-40-7323585 
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THE BUYER'S MART 


THE BUYER'S MARTisaunique typewritten copy. 2"x1 1/16" ads 
can include headline (23 characters 
maximum), descriptive text (300 
locate suppliers. Each ad has Inquiry characters is the maximum recom- 
mended) plus company name, 
address, telephone and fax number. 
2"x2 5/8" ad has more space for 
designed and typeset by BYTE. Do descriptive text (850 characters is 
the maximum recommended). 
DEADLINE: Ad copy is due 


| BAR CODE 


classified section organized by 
product category to help readers 


numbers to aid readers requesting 
information from advertisers, 
AD FORMAT: Each ad will be 


NOT send logos or camera-ready 
artwork. Advertisers should furnish 


SVGA Splitrers 


Monitor, Keyboard and Mouse splitters, multiplexers and 
high quality cables to 250 feet. 


> Connect 2 or more monitors to your PC 
> Support to 1600x1200 - MADE IN USA 


> Access 1 PC from several keyboards or vice versa 
> SVGA « > TV Converters 


HALL RESEARCH http://www.hallresearch.com 


800-959-6439 


Santa Ana, CA (714) 641-6607 


BAR CODE | 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 
and Serial Terminals 

Attaches as 2nd Keyboard, no software changes 

Reads 20f5, 128, UPC/EAN, Code 39, etc. 

External or Internal attachment on PC 

Wand, CCD, Slot Badge, Magstripe or Laser 

Supports DOS, Novell, UNIX, Mac OS, etc. 

100+ Configurable Options 

Supports USA & International Keyboards 

2 Year Warranty, 30 Day $$ Back Guarantee 

Direct From Manufacturer 

Top Rated by Independent Review 

Complete with CCD Scanner — $599 

Complete with Laser Scanner — $655 

Complete Wand only Reader- $329 


+ + + + + + + + + XX ++ + 


Worthington Data Solutions 
3004 Mission Street • Santa Cruz, CA 95060 408-458-9938 


800-345-4220 


Portable Reader 
* AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 

2 Built-In Inventory Programs or create custom 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 

Reads 20f5, UPC/EAN, 128, Code 39, etc. 

2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 

* Small Size and very long battery life 
Worthington Data Solutions 

3004 Mission Street « Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 


+ + + + + + + + ¥ + 
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| A DIRECTORY OF PRODUCTS AND SERVICES 


FAX: 603-924-2683. 


Labeling Software 


For DOS and Windows with dot-matrix, LaserJet or 
DeskJet. Easy WYSIWYG design. Any format/size. Mix 
big text, bar codes, and PCX graphics. Formats for AIAG, 
KMart, Sears, MIL-STD, Penneys, WalMart. File Input. 


LabelRIGHT for DOS-$279. LabelRIGHT for Windows- 


$295 
30 Day Money Back Guarantee 


Worthington Data Solutions 
(408) 458-9938 800-345-4220 


RF Terminal 
Communicates 2 way to Serial Base Station from 
200-600 ft. Relay units extend range to 4000 ft. 
1-16 terminals per base station. Keyboard, wand, 
CCD or laser scanner input. 16 selectable fre- 
quencies. Small size and low weight — 12 oz. with 
batteries. Base Station ~ $795. 

Terminal — $1095. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Windows Bar Code Fonts 
Add bar codes to any font based Windows pro- 
gram. Fonts designed for dot matrix, DeskJet 
and LaserJet. Print Codabar, 2 of 5, Code 128, 
UPC/EAN and Code 39 inside your Windows 
program. TrueType fonts, bitmaps and metafile 
support included. Only $199. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 
» Use as a PORTABLE, WEDGE, or SERIAL 
» 9V Battery Operation with Lithium Backup 
» 2x16 Supertwist LCD Display 
» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 
» Wand, CCD, Laser, or Serial Input Devices 
» Built-in Program Generator 
» Create Your Own Custom Programs 
» 6 Buiit-In Inventory Programs 
» Up to 250 Programs Can Reside in Memory 
» Create up to 250 Data Files per Program 
» Up to 250 Look-Up Files in Memory 
» Built-In Calculator 
» Supports HAYES Compatible Modems 
» 64K Memory with Data Compression 
» 30-day $$ Back Guarantee — 1 Year Warranty 
» Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


approximately 2 months prior to issue 
date. For example: November issue 


information please call Vivian Bernier 
in BYTE sales at603-924-2521 or 


RATES (Jan. 1996) 
($5 611 12 
i&Sues 56068 SSUES 


closes n September 8, Send your Tad 790 $760 $665 
copy and payment to: 2x1"  2ads/i А E 635 
THE BUYER'S MART, BYTE е n 
Magazine, 1 Phoenix Mill Lane, 33 
Peterborough, NH 03458. For more lad  $1,580$1,515$1,330 


2"xX2'5" Qads/issue — - 1,265 
3ads/issue — - 1,200 
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BAR CODE 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
Emulates Keyboard: Works With Any Software 
Data Appears as Keyboard Input 

Uses Enhanced Decoding Algorithms 


Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


Reads All Popular Bar Codes (16 types) 
Reads HIGH, MEDIUM, & LOW density codes 
Auto-Discriminates Between Bar Code Types 
Easily Programmed with a Bar Code Menu 
Over 140 User Configurable Options 

Daisy Chain Up to 96 Readers 

Supports NOVELL Networks 

Supports US & INTERNATIONAL Keyboards 
Direct From Manufacturer 

30-day $$ Back Guarantee, 1 Year Warranty 
Complete Unit with LASER Scanner – $645 
Complete Unit with CCD Scanner — $299 
Complete Unit with WAND Scanner — $299 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
» 
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Bar Code Printing Sofrware 


LabelWorks tor Windows 
» Prints all Popular Bar Code Types (19 Types) 


» Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25926-40095), Templates 


» Rotates Text, Bar Codes, and Graphics 
» Supports Windows Compatible Fonts 


» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


» Rich Text Support: Mix Styles, Types, & Sizes 
» Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


» 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE * * * 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 


Bar Code Library DLL 


Bar Code Library sends bar codes to the display, 
Windows clipboard, bitmap file, or printer. Bar Code 
Library supports most applications with a built-in 
programming language that can call a DLL. $329. 
32 Bit version $649. 
StrandWare, Inc. 
715-833-2331 Fax: 715-833-1995 


800-552-2331 (in US) 
Inquiry 451. 
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BAR CODE PRINTERS 


FREE Windows™ Bar Code Printer Driver with every printer 
purchase! Print bar codes from MS Word™ Write, Word Pad, 
Access”, Visual Basic™, Lotus? Approach”, Paradox®, dBASE®, etc. 
Only $1,495! (reseller pricing available) 
Impeccable print quality, rugged performance! 


THARO SYSTEMS, INC. 
P.O. Box 798, Brunswick, OH 44212-0798 
http://www.tharo.com/tharo/ Internet e-mail: tharo@tharo.com 


330-273-4408 Fax: 330-225-0099 


Inquiry 452. 


12,000 COMPUTER TITLES 


Easy searching & ordering in our online stores. 
Computer books from 450 publishers. Web URL 
http://www.compubooks.com/, CompuServe, GO СВК. 
Excellent customer service. Worldwide shipping by 
UPS or USMail. MC/Visa/AmEx/Novus/JCB cards. 


CompuBooks?® Online Bookstores 
512-321-9652 Fax 512-321-4525 800-880-6818 


CAD 

Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 


Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (205) 641-2846 


Inquiry 453. 


SOFTWARE ENGINEERS 


TravelTech Staffing, Inc. 
needs experienced software 
engineers for 3 to 12 month 
contract assignments in several 
US cities. We provide top pay 
and benefits, housing, travel 
reimbursement, and more. Think 
about where you'd like to travel. 
Then, visit our web site or call 
for a free brochure. 


1-800-282-0360 


www.traveltechstaffing.com 


TRAVELTECH 


STAFFING, INC. 


CAD/CAM 


CONTOURING MOTION CONTROL 


FROM A PRINTER PORT! 
indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 


* Controls up to six step motors simultaneously. 

* Linear and Circular Interpolation. 

* New features to accommodate machine control, 

* Easy-to-use DOS device driver. Super Manual. 

+ CAD-CAM interface available. 

T Corporation, 1422 Amold Ave. 

Ability Systems Roslyn, PA 19001 (215) 657-4338 
FAX: (215) 657-7815 


Inquiry 454. 


Utilities for Windows 3.1, NT, Windows 95, more! 
HOBBES 05/2 

Software, games, utilities, fixes, updates 
BSDISC - NetBSD, FreeBSD, XFree86 & X11R6 
INTERNET TOOLS 

Networking 10015 & utitities SLIP & PPP 
LINUX Developer's Resource 

Slackware, Red Hat!, more! 
LINUX Installation & Getting Started Guide 

245 pg manual 
LINUX TOOLBOX - 

CD Set & Install Guide. For beginners! 
MOO-TIFF for LINUX — 100% Motit compatible GUI 
MOO-TIFF for FreeBSD - 100% Motif compatible GUI.... 
MOTHER of PERL 

Source & binaries for UNIX, DOS, NT, MAC 
RUNNING LINUX 

576 pa manua! for everything about Linux 
SOURCE CODE - 4.4 BSD-Lite2, GNU, InterViews, more . . ., 
STANDARDS - RFCs, IENS, ITU/CCITT BlueBook $ 
TCL/TK - software to develop X-Windows apps 
TeX - typesetting tools for mathematical & scientific docs. . . 
WORLD WIDE Catalog 

See the WWW without being on-line! 
X-FILES – Complete sources for X11R6 & XFree86 
Phone Orders: 1-800-800-6613 We accept 
Fax Orders: «1-520-526-9573 MC, VISA & AMEX 
Int' Phone: «1-520-526-9565 
Web Orders: www.infomagic.com E-mail: orders@infomagic.com 


InfoMagic 11950 N. Hwy 89, Flagstaff, AZ 86004 


Inquiry 455. 


Consolidated CDROM, Inc 
Worldwide suppliers of CD-ROM software. 
We do import, export, publishing & distribution. 
We also buy & sell all types of memory chips. 
Dealers Wanted! 

102 Greenwood Ave Wyncote PA 19095 USA 


800-8CD-ROMS 215-572-9831/215-572-9832 fax 
Email: cdrom Q consldcdrom / www.considcdrom.com 


Inquiry 456. 


CD ROM TOWERS & 
JUKEBOX SERVERS FOR 
ALL OPERATING SYSTEMS! 
RAID NOW AVAILABLE 
No Device Drivers/ MSCDEX needed, Complete Kit 


Networks CD Roms, unlimited user license, DISCPORT. 


" JES, NONE BETTER AT ANY PRICE" 
Call NOW: 1 (800) 482-1866 305-597-3980 
http://www.jescdrom.com 


Inquiry 457. 


WALNUT CREEK CDROM 


FreeBSD. 2.1 Rock solid Berkeley Unix for PC w/src. 

2 disc set, easy install, 6 mo updates .............................. $39.95 
Slackware Linux. 2 disc *OFFICIAL* Slackware 3.0. 

Internet's favorite. Quarterly updates...............................$39.95 
Cica MS Windows. 4000+ Windows programs, games, 

drivers, fonts, shells, src. Indexes in German/Spanish/ 

Itatian/French/English/Japanese. Quar. updates.............$29.95 
Hobbes 05/2, 1000 MB Free/Shareware drivers, app's, 

etc. 05/2 Mag's product of the year! 6 mo updates ......$29.95 
Simtel MSDOS. 2 discs, premier Internet technical, 

programming Free/Shareware .................... een $29.95 
Black Hawk. — New Win. 95 shareware collection .......... $29.95 
Internet Info. 17,000 doc's. FAQs, FRCs, & IENs................. $39.95 
Music Workshop. 2 Music prog., midi, demos, etc ........... $39.95 
Project Gutenberg. 350+ Copyright free books ................ $39.95 
Scientific Library. Technical shareware. DOS/Win............... $39.95 
POV-Ray. Ray-tracing images, src, documentation.............$39.95 

60+ titles about Windows 95 & NT, games, Tcl, регі, QRZ! 
Ham Radio, Music, Fonts, Royalty-free images 


Call for your FREE catalog today! 
All our products are unconditionally guaranteed! 
1-800-786-9907 
4041 Pike Lane, Ste D-214, Concord, CA 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: «1-510-674-0821 
orders@cdrom.com htipz//www.cdrom.cam/ 


Inquiry 458. 


COMPUTER GRAPHICS 
Work On-Line 


Work from home to help us create our "Virtual 
World Project". Use your 486 or PentiumPC to 
create 3D models for our CD-ROM. Average up 
to $30 per hour with a signed contract. Software 
is required and training is available. 


htto://www.3dt.net/3d-art/ 
3rd DimensionTechnologies,|nc. 1-800-455-3558 


Inquiry 459. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
output record reformat, operator statistics, 
key from images (NEW!), free tech support. 
For PC, PC LAN, 5/36, AS/400. 


FREE 30 day trial. 
Computer Keyes Tel: 206-776-6443 
21929 Makah Rd., Fax: — 206-776-7210 
Woodway, WA 98020 USA: 800-356-0203 


DATA RECOVERY | 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 


Restoring data since 1985 


1-800-440-1904 


415-883-4232 


inquiry 460. 


The Leader in Data Recovery 


@ Expertise in virtually every operating system 
& media storage device. 


€ 24-Hour support & emergency services available. 
€ Call for a FREE consultation! 


ONTRACK DATA RECOVERY 


MN: 1-800-872-2599 « CA: 1-800-752-7557 
DC: 1-800-650-2410 * Europe: *44 1372 741999 


Inquiry 461. 


DATA RECOVERY when І.Т. Matters 
* Tape, Optical or C.D. Media 

• Accidental Overwrites 

e Hardware or Software Failure 


VOGON 


Europe Tel +44 (0) 118-989-0042 
Fax 444 (0) 118-989-0040 
USA Tel 405-321-2585 Fax 8242 
Germany Те! +49 (0) 180-522-15-42 
Fax +49 (0) 89-69-37-00-55 


Inquiry 462. 


| DATA/DISK CONVERSION 


WE WROTE THE BOOK! 


Deai direct with the company who developed 
the systems that most others use... 
SHAFFSTALL! Tape/Diskette 
Transfer/Conversion/Duplication. PC/Mini/ 
Mainframe/Workstation Tape Transfer. WP to 
WP Document Conversion Services. 


1-800-357-6250 


Shaffstall Corporation 


317-842-2077 
(Fax) 317-842-8294 


Inquiry 463. 
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DATABASE 


DbCAD dev 1.3 DLLs 
Create, select, edit, import (DXF, DWG), all the 
AutoCAD 2D vector entities, in a graphics database 
(DBF). Display raster images (RLC, RLE, BMP) on 
which you can overlay vector drawings (DWG, WMF, 
graphic DBF). Manage a graphic window (pan, 
zoom, overview, pick). Print by using Windows 
driver and fonts. 


Channel inc. U.S.A. 
4617-863-0068  htlp://www.mynet.it/abaco 


Inquiry 464. 


" EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute For Computer Sciences offers an in- 
depth home study program to earn your Bachelor of Science 
at home. B.S. subjects covered are: MS/DOS, BASIC, 
PASCAL, C, C++, Data Fite Processing, Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Engineering and Artificial Intelligence. Ada and 
Using Windows courses also available. Accredited Member : 
World Association of Universities and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. , Suite 200, Birmingham, AL 35205 


1-800-767-2427 e 1-205-323-6191 


HARDWARE 


Pre-Owned Electronics, Inc™ 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 


Educational Buyer since 1985. 
APPLE 11° & MACINTOSH® 
SYSTEMS * PARTS * EXCHANGE REPAIRS 


Call for a Catalog... 800-274-5343 


Office: 617-275-4600 • FAX: 617-275-4848 
205 BURLINGTON ROAD * BEDFORD, MA 01730 


Inquiry 470. 


HEWLETT-PACKARD 


Buy ¬ Sell - Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 


Electrostatic Plotters DesignJet 
HP 8000 Workstations and Vectras also available. 


Ted Dasher & Associates 


Your Hewlett Packard Remarketing Specialist 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 E-mail : sales@dasher.com 


Inquiry 471. 


HOME AUTOMATION 


EMBEDDED CONTROLLER 


UV MAKE A DATALOGGER FAST! 


TDS2020 - the ideal low-power micro-controller 
for building a datalogger. From only $199 (100s) 


/ Fast development with high-level Forth- no emulating! 
/ Application software library provided - easily tailored! 
Z Save to b/b RAM, PCMCIA cards or mini hard drive! 
V Take 10/12 bit analog signals. digital or ASCII data! 
Call today for details: (716) 425-3753: -3835 (fax) 
SAELIG CO. 1193 Moseley Rd. Victor, NY 14564 


Inquiry 465. 


SCIENTIST. 


FITS EQUATIONS TO DATA 


FREE 30-day version available on 
the Web at hitp:/www.micromath.com 


MicroMath Scientific Software 
1-800-942-6284 Fax (801) 943-0299 


Inquiry 466. 


FOREIGN LANGUAGES 
Foreign Language Software Leader 


Largest selection of Translation, dictionary, language 
learning, fonts, word processing, OCR ctc. from any 
company! Best prices, Satisfaction guaranteed! 
Free 52-page Catalog. 


http://www.lainet.com/CLR 


World Language Resources 
800-900-8803 FAX 310-996-2303 
2130 Sawtelle Blvd. Ste. 304A, Los Angeles, CA 90025 


Inquiry 468. 


WORLD’S LANGUAGE CENTER 
Automatic Translation with a push of the button 
Chinese, Japanese, Russian, 150 languages 
Dictionaries - Fonts - Learning - OCR etc. 
Best Prices * Best Service 
FREE CATALOG 


TransLanguage Inc. 


800-308-8883 Fax 714-279-9368 
PO Box 18024, Anaheim Hills, CA 92807 


Inquiry 469. 
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Computer Control 
of Your Home! 
Largest Range of Home Automation in The World! 
e X-10 ° Audio/Video * Security Systems 
* Lighting * Video Surveillance * Phone Systems 
• Heating/Cooling * Lighting * PetCare Automation 
Call For FREE 72 Page Color Catalog 
800-SMART-HOME rax 714-708-1614 
E-mail: calalog@smarthome.com — htlp;//www.smarthome.com/smarthome 


Home AUTOMATION Systems, INC. 


Inquiry 472. 


INTERNET 


GAMELON; INTERNET FILES 
http: // www.menal.com 
Build powerful, sophisticated programs with a fast OO persistent data 
software library that fits the architecture of the Internet. Gather lumpy internet 
data or use the internet for program-to-program dala exchange. Object 
nesting, hyperlinking, Indexing, transaction management, and more. 
* Solaris, Windows 3,1, Windows 95/NT, 05/2 (ask for Mac, Linux) 
* APIs for C++, C, Visual Basic & Delphi (ask for JAVA) 
Menai Corporation 
1010 El Camino Real, Suite 370, Mento Park, California 94025 
(800) 426-3566 (U.S.) or (415) 853-6450 
FAX (415) 853-6453 E-mail: Info&menai.com 


Inquiry 473. 


INTERNET PRESENCE 


"Virtual Web Hosting" & "Site Creation" 
SECURE TRANSACTIONS / SSL available 


PRESENCE @ $49,95/mo. 


www. YourCo.com 


(800) 808-9241 / E-mail: byte Q pick.net 
Home Page Included!! RESELLERS Welcome!! 


Inquiry 474. 


LANS 

Little Big LAN 

The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via seríal, parallel, or Modems 
Also via Ethernet or Arcnet, or mix! 
Typically only 40k of RAM 

Information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 


Inquiry 475. 


PROGRAMMERS TOOLS 
The Fastest xBASE Engine... 


for C, C++, Visual Basic and Delphi programmers. 
Get multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows and UNIX! Includes client/server option 
as well as data-aware custom controls and a visual 
report writer! 


FREE 30 day trial 
Call Sequiter Sofrware Inc. for details! 
Phone 403 437 2410 FAX 403 436 2999 


Inquiry 476. 


SECURITY 


EVERLOCK Safe-D EVERKEY 


Internet/CD-ROM Activation 
CPU-Lock * CD-ROM Lock * Serialization 
Registration * Date & Execution Limits 
Windows 95 * 3.11 * DOS 


Az-Tech Software, Inc. 
Leaders in Software Security 


Phone: (816) 776-2700 Fax: (816) 776-8398 
E-mail: aztech@tyrell.net 


Inquiry 477. 


THE ULTIMATE SOFTWARE SECURITY 
€ STOPCOPY family ¬ UNCOPIABLE copy protection 

€ STOPVIEW software encryption 

€ NETLIMIT network license metering 

€ DOS, Windows, Macintosh, OS/2, support 

€ No source code changes required - for ANY of our 


products in ANY environment 
€ Our products destroy ALL of our competition 
€ Call for FREE demo disk, or to discuss our products’ | 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI • 800/879-2224 • 301/871-1094 • FAX:301/460-7545 


Inquiry 478. 


CRYPKEY SOFTWARE LICENSING SYSTEM 


“Software Copy Protection with NO Hardware Key and NO Disk Key" 
CrypKey is sattware copy protection that is 
* completely secure from any disk copy program 
* completely compatible wtih MSDOS, MS WINDOWS, 
WIN 85, WIN NT 
* completely compatible with CD-ROM, BBS, or Internet 
distribution! 
• customer friendly ~ no disk key, no hardware key, less 
support calis 
CrypKey can increase your software sales by allowing you to 
sell your program 
* by increments — sell add-on software options or levels to 
your customers 
• by number of runs — e.g. sell 100 calculations for $100.00 
* by time period — e.g. lease or demo your program 
for 60 days 
CrypKey uses a numeric key that can be transmitted by phone, 
fax, or email. Sell your customers more options, more copies, 
more time or more runs instantly, just by making a telephone 
call (great for overseas customers or distributors). CrypKey is 
produced by Kenonic Controls Ltd. — engineering and 
software since 1972. 
Kenonic Controls Limited 
7175-1210 Street South East 
Calgary, Alberta, Canada T2H 256 
(403) 258-6200 • fax: (403) 258-5201 
INTERNET: crypk 


ey kenonic.com 


Inquiry 479. 


NEC m —3. 11 
Cop's CopyLock II 
Professional software protection with 
TRUE Machine install. Option Board safe. 
DOS, 052, Networks, Windows, Trace 3000. 
DialCOPS Access Control for mass 
distribution via CD-ROM or Internet. 
Known and used world-wide since 1984. 


LINK Data Security 
Int'l: + 45 3123-2350 Fax: + 45 3123-8448 
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| SECURITY 


CRYPTO-BOX™ Locks in Your Profits! 
The Marx CRYPTO-BOX is the result of 10 years 
experience in effective software protection. 
€ microprocessor controls 10 codes, memory, dynamic 

algorithm and high speed data encryption 


@ remote access to passwords and counters 
@ license metering in networks: single key per LAN 
MARX International, Inc. 
20 Executive Park West, Suite 2027, Atlanta, GA 30329 
404-321-3020. 1-800- MAR X-INT fax: 404-321-0760 
Visit our Home Page: http://www.marx.com 


Inquiry 480. 


KEY LOK Ім SECURITY 


Software Piracy Prevention — Survival 13 years proves 
effectiveness of powerful multilayered security. Algorithmic 
response, programmable memory, counters, lease control, 

remote update. Low pricing ($13.95/1000, $15.50/50, 


$16.00/5, $19.95/2). No startup costs. No ID on devices. 
Also, ACCESS CONTROL systems and disk drive/system LOCKS 


MICROCOMPUTER APPLICATIONS 


3167 E. Otero Circle, Littleton, CO 80122 
1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 


Inquiry 481. 


Powerful Protection... 


Affordable Price 
The UniKey? Anti-Piracy System 


$17 hardware key is the industry's most 

powerful protection 

* Developer-accessible memory 

• Protects multiple applications 

* Supports future upgrades 

• The only patented software protection technology 
• Automatic protection — no programming! 

DOS, Windows {including NT and 95), Unix, 
Netware and other networks supported 


Call now and order your UniKey Developer's Kit: 


800-841-1316 
SOFTWARE SECURITY, INC. 


6 Thorndal Circle, Darien, CT 06820-5421 
(203) 656-3000 FAX: (203) 656-3932 
http://www.softsec.com 


inquiry 482. 


SOFTWARE PACKAGING - 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to maiters and shippers 


LABELS * LABELS * LABELS 


For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


FREE CATALOG? +- 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 


Inquiry 483. 


SOFTWARE/ENGINEERING 


Analog/Digital Simulation!! 


* Windows, NT, DOS * Model Libraries, RF, Power 
* Power Mac, Macintosh * More Than 5000 parts 

• IsSpiced RealTime SPICE • Waveform Analysis 

* Mixed Mode Simulation — * Full SPICE programs 

* Schematic Entry starting at $95. Complete 
* New AHDL Modellng Kit! systems, $595-52595 

PO. Вох 710 San Pedro, CA 90733-0710 

(310)833-0710, FAX (310)833-9658 і n ў USO 
Call for your Free Demo and information kit. 


Inquiry 484. 


SOFTWARE/ENGINEERING 


Super FILTER 


Active + Passive + Digital + Switched Cap 
+ LP НР BP, All pass and Notch € 175+ Topoiogies 
Ф All conventional types € Cascade up to 5 unique types 
è Component & Non-Ideal OpAmp parameters specified 


® Plots of Group Delay, Gain, Phase, in Frequency or Time 
Domain € Best fit of unknown мег recognizer’ € Monte 
Carlo/Sensitivity analysis $498 


Tatum Labs, Inc. 
1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 


Inquiry 485. 


SOFTWARE/GRAPHICS 


ссн NEW RELEASE cic 
TG-CAD Professional v.6.0 


For Win 95, Win 32, Win NT, Win 3.1 A 2D & 3D 
library of CAD routines (16 & 32 bit versions) for 'C 
programming. Draw, Fill, Shade, Dimension, DXF, 
Fonts, Color & more included. Free Demo & Technical 
Paper available. 


P.O. Box 9411 S2, Plano, Texas USA 75094 

D S Fax 1-214-423-7288 Pho 1-800-635-7760 
BBS; 1-214-881-9322 

DISK SOFTWARE INC. 
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LEADTOOLS 


Programmer's Comprehensive Imaging Solution 


With LEADTOOLS 6 you can: 

e Import/export 40+ of the most popular file formats. 

* Compress images w/ multiple options (CCITT G3 & G4, PNG, 
JPEG, CMP). 

* Process images, using simple or complex regions; spatial trans- 
formations, spatial filters, binary filters, histogram modifleations, 
comhining, auto despeckling. auto deskewing etc. 

* Convert colors: reducing/expanding color depth, grayscaling, 
halftoning. 

* Support any standard display device w/ easy to use ultra fast 
paint, zoom, scroll, crop & pan routines will make your app fly. 

* Annotate B&W documents & color images: text, highlight, sticky 
notes, redJinc, free hand, blackout etc. 

* Support TWAIN complaint scanners. 

e Print images w/ automatic preprocessing, to any supported 
printer. 


Download free imaging application buill with 
LEADTOOLS 6 http;//www.leadtaols.com/ or call 


1-800-637-1835 


LEAD 
TECHNOLOGIES 


INCORPORATED 


704-332-5532 ( Fax) 704-372-8161 CIS: “GO LEADTECH" http//www.leadtools.com/ 
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SOFTWARE/VOICE/FAX 


Computer Telephony ‘C’ Libraries 
Multi-Voice V4.0 and Multi-Fax V2.0 Toolkits give you the 
most powerful solution to integrate telephony to your 'C' 
applications.Unique design based on multi-tasking; DOS 
Extender; Supports most major voice and fax boards; 
Commented source code; Royaity free; Best value. 
Also available; Windows based application generator. 


ITI SOFTWARE 
Tel: 514-835-3124 Fax: 514-835-4772 BBS: 514-835-5945 
Fax-On-Demand: 514-835-2216, E-mail: ggagnon G cam.org 


Check our home page: http://www.cam.org/-ggagnon 


UNISTAT. 


The ultimate data analysis add-in for 
MS Excel™ which also happens to be 


a full power statistical package. 
http://www.unistat.com 


USA: Tel: (609) 466-9200 Fax (609) 466-1688 
World: Tel: +44 181 964 1130 Fax: +44 181 964 0531 


Inquiry 488. 


| WINDOWS 5 


“FREE INTERNET 


217-322-1111 


Full Access 28.8K 8/N/1 All Nodes 
Service is FREE *You Pay L.D. Charge 


Voice Help 1-217-322-1212 


Inquiry 489. 


THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 


Latest Windows and DOS Utils, Pgms, Source 
Code, Lively CHAT, online games, Internet Access 
and more and all FREE. Call from home or office 
up to 14.4K and download for FREE. (п/8/1) 


217-792-3663 


Customer Service 415-281-4429 


Inquiry 490. 


ADD IMPACT 


WITH 


COLOR 


IN THE 
BUYER’S MART! 
Attract the attention of your 


customers with the addition of 
color to your ad. 


Call 
Vivian Bernier today 
at 603-924-2521 


for rates and details 
to start or upgrade 
your advertising today! 


oR FAX 603-924-2683 


International 
Marketers: 


CAPTURE YOUR 
SHARE OF THE 
WORLDWIDE 
IT MARKET! 


Now you can reach millions of buyers 
for your products through the Globai 
Ad Network of 21 leading computer 

publications across the globe! 


Call Global Ad-Net 
Tel: 603-876-4311 
Fx 603-87 6-41 96 

Bs RS NS 
$ DM £ L 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 


INQUIRY NO. PAGE NO. PHONE NO. INQUIRY NO, PAGE NO. PHONE NO. INQUIRY NO. PAGE NO. PHONE NO. 
142-143 CYBEX CORPORATION 175 205-430-4030" | 180 KILA 198 — 800-505-6749 
A 151-152 CYBEX CORPORATION 193 205-430-4030" | 72-73 KINGSTON MEMORY 41 800-251-9039 
г ACCENT SOFTWARE INTL 165 http://www. | 187 CYCLADES CORPORATION 196 800-882-9252 | 83-84  KINGSTONSTORAGE 90 800-435-0670 
accentsoft.com/ 
610-611 ACCENT WORLDWIDEINC 136NA1 800-535-5256 D L 
189-190 ACI 198 800-983-1177 | 235.2936 DARIM 156 213-637-1705 | 147-148 LATRADE 191 800-433-3726 
213-214 AEHOME CORPORATION 202 81896012499 |, DATA ACCESS CORP 184 800-451-3539 | 193 LIBERTYSYSTEMINC 200 408-983-1127 
78-78 ALADDIN SOFTWARESECURITYINC 68 800-223-4277 * DELLCOMPUTERCORP(F1000) CV-CVI — 800-873-1420 
117-118 ALADDINSOFTWARESECURITYINC 112 — 800-222-4277 |, DELLCOMPUTERGORP(Fi000) C! шабат | 516917 MAGINNOVISION 71 800-827-3998 
146 — ALLMICRO 185 800-653-4933 | , DELLCOMPUTERCORP(F1000) ОЛ! 8008474093 | 144  MECCOMPUTEREXPRESS 182-183 5164351199 
17 AMERICAN ADVANTECH 19? 800-800-6889 |, ——— 28:28 8008731459 | 184 | MEGAHAUS 188 800-525-0360 
207 AMERICAN ADVANTECH 199 800-800-6889 |, — 56-57 800-545-6004 | 0 МСО 2000 176-177 800-864-8008 
70 AMERICAN POWER CONVERSION 33 800-800-4APC : a во 8005457147 | 197198 MICRO SOLUTIONS COMPPROD 181 800-295-1214 
А . DELL COMPUTER CORP 67 800-545-5705 | ` ккан и 220057700900 
AMERICAN POWER CONVERSION 32A-B 401-788-2797" : 
А MICRO-INTERNATIONAL INC 201 800-967-5667 
DELL COMPUTER CORP CV-CV| — 800-545-5623 
Ws Ре ан: 61 MICRON ELECTRONICS CI-P1 800-233 
ed313 | * DELL COMPUTER CORP CVII — 800-545-3821 я 233-7027 
‘ ANTHRO CORP 160 800-325-3841 | * DELL COMPUTER CORP cvii 800-545-3818 | 82 MICRON ELECTRONICS 72-73 — 800-250-5807 
184-185 APPRO INTERNATIONAL INC 198 800-927-5484 | 85-86  DELTEC 98 800-335-8321 | 202 МІСКОРАТЕМТ 201 800-648-6787 
109 АВТЕСОМ 104 800-872-2783 | 601 DIGITALALPHASERVER 8-9 —800DIGIAL | ` ی‎ MONAT 
606 АТТАСНМАТЕСОВР 85 800-426-6283 | 145 DISTRIBUTEDPROCESSINGTECH 180 407-830-5622 |“ MICROSOFT CORPORATION 51 AS 
B 207 BUNNSTSTEMS = aD |, MICROSOFTCORPORATION 127 800-259-7242 76Ү 
А * Ll *' 
m — ———— Е MICROSTARLABORATORIES 199 206-453-2345 
427 . Ре 
" 133 FAIRCOMCORPORATION 163 314-445-6833 EREY a SHEE 
103-104 BESTPOWERTECHNOLOGY 103 800-469-4842 80-81 MIRO COMPUTER PR A 49-531-2113- 
a 252 | 125-126 FINSON 152 +39266987036 | 8081 DSOMPITERPRODUCUSANG TH BIEN 
| : MOTOROLA 92-93 
105-106 BESTPOWERTECHNOLOGY 107 800-469-4842 | 149-150 FIRSTSOURCEINT'L 186-187 714-448-7750 
ext 253 . MOTOROLA 94-95 
107-108 BESTPOWERTECHNOLOGY 111 800-469-4842 G 188 —— MOXATECHUSAINC 196 800-698-МОХА 
"Wes (Me GEODESIC SYSTEMS 64A-B 800-360-8388 | 131-132 MRT 161 — 603-465-2830 
dA CON 213 8006954775 | 101.19» GRANITEDIGITAL 200 510-471-8442 N 
, BYTEBACK ISSUES 166 6039249281 | в  GTEKINC Se 
` BYTE ONCD ROM 291 — 800-924-8621 2911 — NATIONALINSTRUMENTS 200 512-794-0100 
` BYTE SUB MESSAGE 120 H 614-615 NEWCOM 55 818-597-3200 
* ВҮТЕМЕВ SITE 222 hitpilwwwbyle.com | * HEWLETT PACKARD 37 800-322-HPPC | 228 NOBLENET 158 508-460-3456" 
‘ BYTEWINBOOKCONTEST 136NA5 ext1557 | 196 МӘТ 219 610-941-9800 
E HEWLETT-PACKARD 81 800-533-1333 
м ext 1615 O 
215-216 HIWAY TECHNOLOGIES 202 800-339-HWAY 
218 C2C SYSTEMS 203 206-885-7888 77 OLDSMOBILE 58 800-448-0087 
156-157 HORIZONS TECHNOLOGY 190 619-202-8331 
198-199 CALIFORNIAPCPRODUCTSINC 201 800-394-4192 609 — OSBORNEMCGRAW-HILL — 136NA7 800-822-8158 
196-197 CAMELEONTECHNOLOGYINC 201 800-440-7466 | " OSBORNEMCGRAW-HILL 214-216 800-822-8158 
119 CENTRAL DATA 135 217-359-8010 ext 630 
: COMPAQ PORTABLES 21 800-345-1518 | ` IBMOS/2 niu UM RENS SS POEM 
ext EA121 7 ч 
129-130 СОМРЕХІМС 159 800-637-3202 | . — kr domes Wa — PERSOFTINC 15! 800-368-5203 
. чим ink шй BM3333 | 6364 PINNACLEMICRO 7 714-780-3000 
E EDU йз Gu — 155 воолиздзаз | 007 PIPELINEUSA/PSINET 133 800-799-0676 
120 — PKWAREINC 141 — 414-954-8690 
139 COMPUTER DISCOUNT 179 INTEGRAND RESEARCH 198 209-651-1203 
WAREHOUSE 172-173 800-959-4CDW 153 POLYWELL SYSTEMS 194 800-300-7669 
88 INTEGRIXINC 98 800-300-5288 
155 COMPUTERLANEUNLIMITED ^ 189 800-526-3482 225  POPKINS/W&SYSTEMSINC. 129 8007325227 
x INTEL CORPORATION 83 hitp:/wwwintel.com weed 
169 ^ COMPUTERWISE 196 — 800-255-3739 Aechnologyltechbriels 
209 IOTECH 199 216-439-4091 74 POWERSOFT CORPORATION 
690 COREL FLOW 30 613-728-0826 LANGUAGES DIVISION 49 800-265-4555 
ext 3080 228-229 IQ SOFTWARE 88-87 800-458-0386 
121-122 PROXIMA CORPORATION 167 800-447: 
65 COREL GRAPHICS 18 613-728-0826 134-135 IXOS SOFTWARE GMBH 164 +49-89-46005-0 4 ы 
" ext 3080 Q 
76 COREL WORDPERFECT 62 613-728-0826 K 
ext 3080 128  QNXSOFTWARESYSTEMSLTD 145 800-265-1042 
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FAST: р 


INQUIRE BY MAIL 


Enter your name 
and address at right. 
Then circle the 
inquiry numbers 
that correspond to 
those on the 
advertisement or 
BYTE article, and 
mail this attached 
card. 


FASTER: 
INQUIRE BY FAX 


Enter the 
information as 
described above, 
then fax this 

card to: 


800-571-7730 


FASTEST: 


INQUIRE ON 


THE INTERNET 
Access BYTE’s 
home page at: 
www.byte.com: 
and click on Free 
Product Information. 
Follow the 
instructions on-line. : 


жа ала RAD RAS AS AR NA RA EES DASE BALA EES EES EBS VORHER "RAS OSS QUA TRA RIA RA VLA EMO RET RS OAS AUR ERODES EAS Am SACRA о дә аэ.а% AAA RLASARÓOROAARAAA A а®® ъз э» а.а» BASEASEE TEP TADBAAPRARSRARAFTMASARLAAARA ARPARRARTSRAADARA RASRASAADGCASRAORESESUASARARAASARASZAAT7 ^ ERSTE REE ERSTE OE 


VI 


"AAR5REAAPAXASA4MVPAATRORADOCAPUVMO $4 ова RA SHS "AO. ^ AA AA EAS ESSE Ed 0.0 269 098-0 R2 аа 


Fill out this coupon carefully. Please print. 


Name 


Title 


ci  ———————— 


Address 


State Zip 
Phone 
Fax 


Last 


249 250 
266 267 
283 284 
300 301 
317 318 
334 335 
351 352 
368 369 
385 386 
402 403 
419 420 
436 437 
453 454 
470 471 
487 488 
504 505 
521 522 
538 539 
955 556 
572 573 
589 590 


115 116 
132 133 
149 150 
186 187 
163 184 
200 201 
217 218 
234 235 
251 252 
268 269 
285 286 
302 303 
319 320 
336 337 
353 354 
370 371 
387 388 
404 405 
421 422 
438 439 
455 456 
472 473 
489 490 
506 507 
523 524 
540 541 
557 558 
574 575 
591 592 


Graphics Tabiets/Mice/ 


Pen Input 


22 

39 

56 

73 

90 

107 108 109 

124 125 126 

141 142 143 

158 159 160 

175 176 177 

192 193 194 
205 206 209 210 211 
222 223 206 227 228 
239 240 243 244 245 
256 257 260 261 262 
273 274 277 278 279 
290 291 294 295 296 
307 308 311 312 313 
324 325 328 329 330 
341 342 345 346 347 
358 359 362 363 364 
375 376 379 380 381 
392 393 396 397 398 
409 410 411 412 413 414 415 
496 427 428 429 430 431 432 
443 444 445 446 447 448 449 
460 461 462 463 464 465 466 
477 478 479 480 481 482 483 
494 495 496 497 498 499 500 
511 512 513 514 515 516 517 
528 529 530 531 532 533 534 
545 546 547 548 549 550 551 
562 563 564 565 566 567 568 
579 580 581 582 583 584 585 
Product Category 
Information 


To receive information for an 
entire category, circle the appropriate 
number in box above. 


Hardware 
Accessories/Supplies 
Add-in Boards 

Bar Coding 
Communications/Networking 
Computer Systems 
Data Acquisition 
Diagnostic Equipment 
Disks & Optical Drives 
Diskettes/Duplicators 
Fax Boards/Machines 


a 
wowonannh wn = 


Keyboards 

LAN Hardware 

Laptops & Notebooks 
Mail Order 
Memory/Chips/Upgrades 
Miscellaneous Hardware 
Modems/Multiplexors 
Monitors & Terminals 
Muitimedia/CD-ROM 
PCMCIA 
Printers/Plotters 
Programmable Hardware 
RAID Drive Arrays 
SCS\/Peripheral Interfaces 
Scanners/OCR Digitizers 
Security 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need = FAS: 


YES! I want FREE product information from the following advertisers - 


A. My company profila is best described as: (check one) 


B. 


C. 
operating system environments: (check all that apply) 


1 C Corporate end user 

2 О Computer/communications manufacturer 

3 О Resaller/distributor/OEM/intagrator/consultant 
4 O Other (please describe): 


My job function Is best described as: (check one) 
§ (Company Management 
6 [1IS/MIS/T Management 


D. Please indicate which specific fields of 
interest are important to you: 
(check all that apply) 


19 C Mobile Computing 

20 L1 Application development 
21 O Cllent/Server 

22 O Internet/on-lina 

23 О Video Conferencing 

24 O Multimedia 


7 (Systems Engineering/Integration 

8 О Departmental Management (rion-/S/MIS) 
9 O Technical Services Support 

10 C) Other (please describe): 


25 [] PC Telephony 


E. Do you influence the purchase of the 
following products or services for your 


organization? (check all that apply) 


My responsibilities requira that | be involved with the following 


11 C) DOS 

12 O 08/2 

13 O Мас/05 

14 O UNIX (any, including Solaris) 
15 O Windows 

16 O Windows/NT 

17 O NetWare 

18 OJ Other (please describe}: 


26 C Computers/peripherais 

27 CO Software applications 

28 O Remote/wireless communications 

29 C LAN hardware or software 

30 O Internetworking hardware, 
Software, or services 


June 1996 


Valid until August 31, 1996 


598 597 598 599 600 601 602 603 604 
613 614 615 616 617 618 619 620 621 
630 631 632 633 634 635 636 637 638 
647 648 649 850 651 652 653 654 655 
664 665 666 667 668 669 870 671 672 
681 682 683 684 685 686 687 688 689 
698 699 700 851 852 853 854 855 856 
867 868 869 870 871 872 873 
884 885 886 887 888 889 890 
901 902 903 904 905 908 907 
918 919 920 921 922 923 924 
935 936 937 938 939 940 941 
952 953 954 955 956 957 958 
969 970 971 972 973 974 975 


606 607 
623 624 
640 641 
657 658 
674 675 
691 692 
858 859 
875 876 
892 893 
909 910 
928 927 
943 944 
960 961 


Editorial Inquiry Numbers 


976 977 978 979 980 981 982 983 984 985 986 987 
993 994 995 996 997 998 999 1000 1001 1002 1003 1004 
10101011 1012 1013 1014 1015 1016 1017 1018 1019 1020 1021 
1027 1028 1029 1030 1031 1032 1033 1034 1035 1038 1037 1038 
1044 1045 1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 
1061 1062 1063 1064 1065 1066 1067 1068 1069 1070 1071 1072 
1078 1079 1080 1081 1082 1083 1084 1085 1086 1087 1088 1089 
1095 1096 1097 1098 1099 1100 1101 1102 1103 1104 1105 1106 
11121113 1114 1115 1116 1117 1118 1119 1120 1121 1122 1123 
1129 1130 1131 1132 1133 1134 1135 1136 1137 1138 1139 1140 
1148 1147 1148 1149 1150 1151 1152 1153 1154 1155 1156 1157 
1163 1164 1165 1166 1167 1168 1169 1170 1171 1172 1173 1174 
1180 1181 1182 1183 1164 1185 1186 1187 1168 1189 1190 1191 
1197 1198 1199 1200 1201 1202 1203 1204 1205 1206 1207 1208 
12141215 1218 1217 1218 1219 1220 1221 1222 1223 1224 1225 
1231 1232 1233 1234 1235 1236 1237 1238 1239 1240 1241 1242 
1248 1249 1250 1251 1252 1253 1254 1255 1256 1257 1258 1259 


608 609 
625 626 
642 643 
659 660 
676 677 
693 694 
860 881 
877 878 
894 895 
911 912 
928 929 
945 946 
962 963 


988 989 
1005 1006 
1022 1023 
1039 1040 
1056 1057 
1073 1074 
1090 1091 
1107 1108 
1124 1125 
1141 1142 
1158 1159 
1175 1176 
1192 1193 
1209 1210 
1226 1227 
1243 1244 
1260 1261 


610 611 612 
627 628 629 
644 645 645 
661 662 663 
678 679 680 
695 696 697 
862 863 664 
879 880 881 
896 897 898 
913 914 915 
930 931 932 
947 948 949 
964 965 966 


990 991 992 
1007 1008 1009 
1024 1025 1026 
1041 1042 1043 
1058 1059 1060 
1075 1076 1077 
1092 1093 1094 
1109 1110 1111 
1126 1127 1128 
1143 1144 1145 
1160 1161 1162 
1177 1178 1179 
1194 1195 1196 
1211 1212 1213 
1228 1229 1230 
1245 1246 1247 
1262 1263 1264 


1265 1266 1267 1268 1269 12701271 1272 1273 1274 1275 1276 1277 1278 1279 1280 1281 


Tape Drives 23 On-Line Services 38 
UPS/Power Management 24 Operating Systems 39 
Voice Technology 55 05/2 54 
нне а Languages/ А 
Business 25 

САСІСАМ 26 س‎ d 
Communications/Networking 27 Software Duplication 43 
Data Acquisition 28 Spreadsheets 44 
Database 29 UNIX 45 
Educational 30 Utilities 46 
Engineering/Scientific 31 Windows 47 
Entertainment 32 : 

Graphics 33 Word Processing 48 
Macintosh 34 General 

Mail Order 35 Books/Publications 49 
Mathematical/Statistical 36 Recruitment 50 
Miscellaneous Software 37 Miscellaneous 51 


FREE PRODUCT INFORMATION 


BYTE Advertisers Deliver the 
Information You Need = FAST! 
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BYTE article, and 
mail this attached 
card. 


> | FAST: 
$ | INQUIRE BY MAIL 
S. | Enter your name 
E : and address at 
Š : right. Then circle 
Š the inquiry 
E | numbers that 
С) : correspond to 
= : those on the 
= | advertisement or 
I 
f 


FASTER: 


INQUIRE BY FAX 
Enter the 
information as 
described above, 
then fax this 

card to: 


800-571-7730 


6991 ХОЯ Od 
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FASTEST: 


INQUIRE ON 
THE INTERNET 
Access BYTE’s 
home page at: 
www.byte.com 
and click on Free 
Product 
Information. 
Follow the 
instructions on- 
line. 
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ADVERTISER CONTACT INFORMATION - 


INQUIRY NO. PAGE NO. 


INQUIRY NO. PAGENO. PHONENO. INQUIRY NO. PAGENO. РНОМЕМО. 
ex 1025 | 174-175 SIGMATECH SOFTWARE 197 818-368-6132 
906  QUALSTAR CORP 202 800-468-0680 | 188 SILICONRAX 199 — 800-700-8560 
603 QUANTUM CORPORATION 24-25 800-624-5545 | 230-231 SLWABER 162 609-866-8888 | 164 U.S.ROBOTICSINC 203 847-676-6662" 
et 140 | 200-201 SLIGER DESIGNS 201 702-356-5595 V 
66-67  QUARTERDECKOFFICESYSTEMS 23 3103929853 | ма — si e NDARDMICROSYSTEMSCORP 149 —8005MC«4 YOU 
165-166 OUATECHINC 196 — 800-553-1170 deptPT33 | 170 МОЕХІМС 196 — 541-758-0521 
R 612 SOFTBANK/COMDEX 136МАВ . VISIO CORPORATION 12-13 800-24-VISIO E25 
282 SOFTBLOXINC 170 — 800-434-0202 W 
221-222 RAIMA CORP 184 — 20655570200 | 156.161 SOFTWAY SYSTEMS 192 — 415-896-0708 
62 RANBOWTECHNOLOGIES(US) 23 8008528569 | а  sTaRTECHCOMPUTERPRODUCTS 197 8002651844 | 195 WETEXINTERNATIONAL WU) ЗЕРЕ 
223 RAVECOMPUTERASSOCIATES 22  800-966-RAVE ext 231 | 115-116 WIBU 120 — 800-086-6578 
176-177 RCI 197  800-RC!-8090 87 STATSOFT 97 918-749-1119 602 WINBOOK COMPUTER CORP i1 800-468-0712 
addi T . WORLDWIDETECHNOLOGIES 178-179 215-922-0116" 
Wess MOBORTEGUNE Т SESIREGDRTED WORLDWIDE TECHNOLOGIES 195 215-922-2904 
172 RHETOREXINC 197 408-370-0881 | 173 TALKING TECHNOLOGY INC 197 800-934-4884 
158-159 ROSE ELECTRONICS 190 800-333-9343 | * TELE.COM 136NA5 Z 
S 205 TERNINC 201 916-758-0180 | 203 . ZWORLDENGINEERING 202 — 916-757-3737 
219-220 TOPTECHNOLOGY 203 818-369-2332 | 204 ^ Z-WORLDENGINEERING 202 916-757-3797 
114 — SAGELECTRONICS 113 508-682-0055 | ^ ^ TOSHIBAAMERICAINC 38-39 800-457-7777 | 127-128 ZYXELUSA 109 — 714-693-0808 
212 SCITECHINTERNATIONAL 200 8008223945 | 756-187 TRANS 2000 = acumen 
898 SEAGATETECHNOLOGY 101 — 408-438-8111 


NEW ENGLAND 

CT, MA, ME, NH, NY, RI, VT, 

Ontario, Canada, Eastern Canada 

John Ferraro (617) 860-6221, 
(212) 512-2555 

Jeanne Beeson (617) 860-6349 

The McGraw-Hill Companies — ' 

24Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6307 


NEW YORK 

NY Metro, NJ 

Michael Feinberg (212) 512-4811 

John Ferraro (212) 512-2555, 
(617) 860-6221 

Jill Pollak (212) 512-3585 

The McGraw-Hill Companies 

1221 Avenue of Americas—28th Floor 

New York, NY 10020 

FAX: (212) 512-2075 

75767.313@compuserve.com 


SOUTHWEST, ROCKY MOUNTAIN 
AL, AR, LA, MS, OK, TN, TX 

Bert Panganiban (214) 701-8496 
Brian Higgins (603) 924-2596 
The McGraw-Hill Companies 
14850 Quorum Dr, Suite 380 
Dallas, TX 75240 

FAX: (214) 991-6208 


UNITED KINGDOM, BENELUX 
Jonathan McGowan 

The McGraw-Hill Companies 

34 Dover St. 

London W1X 4BR 

England 

Tel: +44 171 495 6781 

FAX: 444 171 4956734 
102722.2407 (2 compuserve.com 


U.S. 1-800-232-2983 


Fora New Subscription 
US. 1-800-257-9402 


Subscription Customer Service 
Outside U.S. +1-609-426-7676 


Outside US. +1-609-426-5526 


PHONE NO. 


181 TRI VALLEY TECHNOLOGY INC 199 


BYTE ADVERTISING SALES STAFF 


510-447-2030 


* Correspond directly with company 


** Indicates FAX Number 


John M. Griffin, V.P. of Sales, One Phoenix Mill Lane, Peterborough, NH 03458, 


MID ATLANTIC-SOUTHEAST 
NEW MEDIA/ONLINE PRODUCTS 
DC, DE, FL, GA, KY, MD, NC, PA, SC, VA, WV 
Neil Helms (770) 242-6298 

Paul Franchak (614) 899-4912 
The McGraw-Hill Companies 

6050 Peachtree Pkwy. 

Suite 340-191 

Norcross, GA 30092 

FAX: (770) 409-9622 
76363.2405@compuserve.com 


CENTRAL U.S. 

1A, IL, IN, KS, MI, MN, MO, ND, NE, OH, 
SD, WI 

Lori Silverstein (614) 899-4908 

Paul Franchak (614) 899-4912 

The McGraw-Hill Companies 

921 Eastwind Drive, Suite 118 

Westerville, OH 43081 

FAX: (614) 899-4999 

75702.1066 (2 compuserve.com 


Tel: (603) 924-2663, (212) 512-2367, Fax: (603) 924-2683, 102503.3142(Q compuserve.com 


NORTH PACIFIC 

AK, Northern CA, HI, ID, MT, OR, Silicon 
Valley, UT, WA, WY, 

Western Canada 

Roy J. Kops (415) 513-6861 
Susan Rastellini (415) 513-6951 
Lisa Farrell (415) 513-6862 

The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 
103063.2246@compuserve.com 


SOUTH PACIFIC 

AZ, Southern CA, CO, NM, NV 
Beth Dudas (714) 753-8140 
Emily Ospenson (714) 753-8140 
The McGraw-Hill Companies 
15635 Alton Pkwy., Suite 290 
Irvine, СА 92718 

FAX: (714) 753-8147 
103113.2411 @compuserve.com 


INTERNATIONAL ADVERTISING SALES STAFF 


L Bradley Browne, International Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, 


Tel: (603) 924-2501, Fax: (603) 924-2602, 102503.3140 9 compuserve.com 


GERMANY, SWITZERLAND, 


AUSTRIA 

Jürgen Heise 

The McGraw-Hill Companies 
Emil von Behring Strasse 2 
D-60439 Frankfurt 
Germany 

Tel: +49 69 5801 140 
FAX: +49 69 5801 145 


ITALY, FRANCE, SPAIN, 


Zena Coupé, Amanda Blaskett 
A«Z international Sales Ltd. 
70 Chalk Farm Road 

London NW18AN 

England 

Tel: +44 171 2843171 

FAX: +44 1712843174 


100775.770@compuserve.com 


PORTUGAL, SCANDINAVIA 


101645.1710@compuserve.com 


ISRAEL 

Dan Aronovic 

DARA Internationa! 
41 Ravutski 

Ra'anana 43220 

Israel 

Tel: +972 9 919544 
FAX: +972 9 981934 


JAPAN 

Hirokazu Marita 

Japanese Advertising 
Communications, inc. 

Three Star Buildin 

3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 33261 4591 

FAX: +81 3 3261 6126 


PETERBOROUGH, NH OFFICE: 


Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


BUYERS MART 

Southern U.S. 

Brian Higgins (603) 924-2596 
Northern U.S. 

Mark Stone (603) 924-2533 
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Peterborough, NH 03458 
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BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 


SINGAPORE, TAIWAN 

Weiyee In 

Jennifer Chen 

$305 Nanking East Road, Section 3, 
10th floor 

A Taiwan, 

ROC 


Tel: +BB6-2-715-2205 

FAX: +886-2-715-2342 
103454.2020 @compuserve.com 
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For free product information from individual advertisers, circle the corresponding 
inquiry numbers on the response card! 
To receive information for an entire product category, circle the category number on the response card! 


CATEGORY NO. 


CATEGORY NO. 


CATEGORY NO. 


INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. INQUIRY NO. PAGE NO. 
Н А В D W A R E 186-187 TRANS 2000 199 | * WORLDWIDE TECHNOLOGIES 195 
181 TRI VALLEY TECHNOLOGY INC 199 | 1 4 MAIL ORDER 
2 ADD-IN BOARDS 6 DATA ACQUISITION 139 COMPUTERDISCOUNTWAREHOUSE 172-173 
шш» кашатка TORS em | = AMERICAN ADVANTECH 199 | 144 MEC COMPUTEREXPRESS 182-183 
бы Муш ышна даз | 208 GTEKINC 199 | 760-761 STARTECHINTERNATIONAL 62 
^w ira EBTER гов | 209 IO TECH 199 | 195 WETEX INTERNATIONAL 200 
Grm A "B MICROSTAR LABORATORIES 199 | * WORLDWIDE TECHNOLOGIES 195 
"- UTERING pp | èn NATIONAL INSTRUMENTS 200 | * WORLDWIDE TECHNOLOGIES 178-179 
— MOT aimee ш олу a PP = 15 MEMORY/CHIPS/UPGRADES 
165-166 QUATECHINC 196 
196-197 CAMELEON TECHNOLOGY INC 201 
3 BAR CODING 53 DIAGNOSTIC EQUIPMENT 149-150 FIRSTSOURCEINT'L 186-187 
169 COMPUTERWISE ige | 1%? —  ALLMIORO 185 | * GEODESIC SYSTEMS 64A-B 
170 VIDEXINC 196 140 MICRO 2000 176-177 * INTEL CORPORATION 83 
72-73 KINGSTON MEMORY 41 
4 COMMUNICATIONS/ 7 DISK & OPTICAL DRIVES 147-148 LATRADE ie 
NETWORKING 109  ARTECON 104 |, WORLDWIDE TECHNOLOGIES 178-179 
171 AMERICAN ADVANTECH 197 | 191-192 GRANITE DIGITAL АЕ |, WORLDWIDE TECHNOLOGIES 195 
"90-740 АТАБ 481809 | 83°84 KINGSTON STORAGE 90 
717-318 AXIS COMMUNICATIONS 481510 | 193 LIBERTY SYSTEM INC 200 | 16 MISCELLANEOUS HARDWARE 
75 BAY NETWORKS 44.45 | 154 MEGAHAUS 188 | 913-914 AEHOMECORPORATION 202 
105180 COMPEXIND 159 | 137-138 MICRO SOLUTIONS COMP PROD 181 |, ANTHRO CORP ei 
155 COMPUTERLANE UNLIMITED 189 | 9364 PINNACLE MICRO 7 | 198-199 CALIFORNIAPCPRODUCTSINC 201 
233-234 | COMTROL CORP 143 | 603 QUANTUM CORPORATION 24-25 | + MOTOROLA 94-95 
208 GTEKINC 199 | 114 SAG ELECTRONICS 118 |. MOTOROLA 92-93 
176-177 RCI 197 | 89 SEAGATE TECHNOLOGY 10! | 900-201 SLIGERDESIGNS 201 
172 RHETOREX INC 197 | 760-761 STARTECH INTERNATIONAL 62 | 219.900 TOPTECHNOLOGY 203 
158-159 ROSEELECTRONICS 190 
725-726 SEH COMPUTERTECHNIK GMBH 481834 E im — ARDS/MACHINES а 17 MODEMS & MULTIPLEXORS 
174-175 SIGMA TECH SOFTWARE 197 739-740 ATRIE 481522 
178 STARTECH COMPUTER PRODUCTS 197 | 11 KEYBOARDS 80-81 MIRO COMPUTER PRODUCTS AG 121 
746-747 ТАІМЕТ COMMUNICATION SYSTEM 46528 | 14 DATALUX CORPORATION 174 | 614-615 NEWCOM 55 
173 TALKING TECHNOLOGY INC 197 746-747 ТАІМЕТ COMMUNICATION SYSTEM 481528 
є COMPUTER SYSTEMS 12 LAN HARDWARE 127128  ZYXELUSA 109 
213-214 AEHOME CORPORATION 202 
189-190 ACI 198 | од ANTEC 20 | 18 MONITORS & TERMINALS 
184-185 — APPROINTERNATIONAL INC 198 233-234 COMTROL CORP 143 715-716 DAEWOO Cill 
764-765 CHICONY ELECTRONICS CO 4815 33 702-703 CYBEX CORPORATION CIV 141 DATALUX CORPORATION 174 
` DELL COMPUTER CORP 62 | 451-152 CYBEX CORPORATION 193 | 748-749 GVC 481523 
' DELL COMPUTER CORP 56-57 142-143 CYBEX CORPORATION 175 741-742 KUO FENG CORPORATION 8-9 
i DELL COMPUTER CORP CV-OVl | 149-150 FIRST SOURCEINT'L 186-187 | 616-617 MAGINNOVISION 71 
ý DELL COMPUTER CORP CVII-CVlil | gg INTEGRIXINC 98 | 734-735 PRINCETON GRAPHIC SYSTEMS 71 
й DELL COMPUTER CORP 28-29 | 728-729  PSIPRINTERSYSTEMSINTL 4815 40 
y DELL COMPUTER CORP 6? | 114 SAGELECTRONICS мз | 19 MULTIMEDIA/CD-ROM 
601 DIGITAL ALPHASERVER 8-9 725-726 SEHCOMPUTERTECHNIKGMBH 481534 744-745 AVISION 4815 21 
: HEWLETT PACKARD 37 | 736 SILICON VALLEY SOLUTIONS 481515 | 299236 DARIM 156 
. IBM AS/400 16-17 758-759  ELEKTROSON BV 481817 
. IBM RE/600 47 | 13 LAPTOPS & NOTEBOOKS 727 INFOCUS 47 
179 INTEGRAND RESEARCH 198 | 764-765 CHICONY ELECTRONICS CO 481533 | 756-757 LEOSYSTEMS 481530 
88 INTEGRIXINC gg | * COMPAQ PORTABLES a1 | * MCGRAW HILL ONLINE 55 
* INTEL CORPORATION 8з | 155 COMPUTERLANE UNLIMITED 189 | 154 MEGAHAUS 188 
180 KILA 198 | 752-753  FIRSTINTERNATIONAL COMPUTER 48152 | 202 MICROPATENT 201 
61 MICRONELECTRONICS CI-P1 | 762-768  FIRSTINTERNATIONAL COMPUTER 481825 | 131-132 MRT 161 
82 MICRON ELECTRONICS 72-73 | 72? INFOCUS 47 | 121-122 PROXIMACORPORATION 167 
737-738 МІТАС 481518 | * MICRO-INTERNATIONAL INC 201 
136 NSTL 219 | 737-738 MITAC 481518 | 20 PRINTERS/PLOTTERS 
153 POLYWELL SYSTEMS 194 | 754-755 MULTIVENTURE MARKETING CORP 481513 | 155 COMPUTERLANE UNLIMITED 189 
182-183 RECORTECINC 198 | 738 SILICON VALLEY SOLUTIONS 481515 | ° HEWLETT-PACKARD 81 
114 SAG ELECTRONICS ns | 71 TOSHIBA AMERICAINC 38-39 | 730-731 KYOCERA 481527 
736 SILICON VALLEY SOLUTIONS 481515 | 602 WINBOOK COMPUTERCORPORATION 11 144 MEC COMPUTER EXPRESS 182-183 
188 SILICONRAX 199 | * WORLDWIDE TECHNOLOGIES 178-179 | 728-729 PSIPRINTERSYSTEMSINTL 481540 
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CATEGORY NO. 


CATEGORY NO. CATEGORY NO. 


INQUIRY NO, PAGE NO. INQUIRY МО, PAGE NO, INQUIRY NO. PAGE NO. 
21 PROGRAMMABLE HARDWARE 226 NOBLENET 158 | 41 SECURITY 
708-707 FAST SECURITY AG 48155 | 30 EDUCATIONAL 78-79 ALADDIN SOFTWARE SECURITY INC 68 
205 TERNING 201 | 710-711 LOGICPROGRAMMINGASSOCIATES 481534 | 217 DUNN SYSTEMS ЙЕ 
204 Z-WORLD ENGINEERING 202 704-705 EUTRON 481537 
203 Z-WORLD ENGINEERING 20 | 31 ENGINEERING/SCIENTIFIC 706-207 FAST SECURITY AG 48155 
| ' 62 RAINBOW TECHNOLOGIES 2-3 
56 RAID DRIVE ARRAYS 721-7222 F&HSIMULATIONS 11 
710-711 LOGICPROGRAMMINGASSOCIATES 481534 | 115-116 WIBU 120 
213-214 AEHOME CORPORATION 202 
714 ONTIME MARKETING 481514 UN 
145 DISTRIBUTED PROCESSING TECH 180 45 IX 
603 QUANTUM CORPORATION 2495 | 33 GRAPHICS 606 ATTACHMATE CORP 85 
119 CENTRAL DATA 135 
69 COREL FLOW 30 
22 SCANNERS/OCR/DIGITIZERS 709 HUMMINGBIRD COMMUNICATIONS 481829 
65 COREL GRAPHICS 18 
744-745 AVISION 481521 
^ amici o npe во | 134135 IXOSSOFTWAREGMBH 164 
756-757 LEO SYSTEMS 481530 221-222 RAIMA CORP 434 
156-157 HORIZONS TECHNOLOGY 190 
52 SECURITY ’ лн a | 223 RAVE COMPUTER ASSOCIATES 99 
78-79 ALADDIN SOFTWARE SECURITY INC 6g | 121-122 PROXIMACORPORATION que | (90491 — SIDPTVINTPETRUENIS 192 
117-118 ALADDIN SOFTWARE SECURITY INC 112 46 UTILITIES 
771-772 FAST SECURITY AG вт | 35 МАШ ORDER “= ча aiat Е 
706-707 FASTSECURITY AG 48155 701 COMPUTER QUICK 4815 26 218 СОС SYSTEMS м 
i 708 GREY MATTERLTD 4815 39 
-s " -— s a 140 MICRO 2000 176-177 
15-1 12 
36 MATHEMATICAL/STATISTICAL 120 PKWAREINC 141 
23 DRIVES Ө EEO gy | 66-67 QUARTERDECK OFFICE SYSTEMS 23 
154 MEGAHAUS 188 47 WINDOWS 
137-138 MICRO SOLUTIONS COMP PROD 181 | 37 MISCELLANEOUS SOFTWARE r 
ESTEE FON u VISIO CORPORATION 12-13 
206 — QUALSTARCORP 202 602 WINBOOK COMPUTER CORPORATION T 
24 UPS/POWER MANAGEMENT 38 ON-LINE SERVICES 48 WORD PROCESSING/DTP 
Ы AMERICAN POWER CONVERSION = к a si . ACCENT SOFTWARE INTERNATIONAL 165 
AMERICAN POWER CONVERSION 32۸8 610-611 ACCENT WORLDWIDEINC 136NA 1 
105-106 BEST POWER TECHNOLOGY 107 | * COMPUSERVE 168A-B 
107-108 BEST POWER TECHNOLOGY 111 | 215-216 HIWAY TECHNOLOGIES 202 
103-104 BESTPOWERTECHNOLOGY 103 | * IBM 48159 G c N = R A L 
85-86 DELTEC 96 * IDT INTERNET 155 
y 133 
750-751 —— ELECTRONICS x 16 | 607 PIPELINE USA/PSINET 49 BOOKS/PUBLICATIONS 
712-713 481524 
VILE. ALSAGER i | 39 OPERATING SYSTEMS i AVIATION WEEK 24-25 
123 QNX SOFTWARE SYSTEMS LTD 145 | * BUSINESS WEEK 12-13 
55 VOICE TECHNOLOGY 66-67  QUARTERDECK OFFICE SYSTEMS з | ' BYTEON CDROM 221 
614-615 NEWCOM 65 * DATA COMMUNICATIONS 16-17 
54 0S/2 : DATA COMMUNICATIONS 56-57 
* IBMOS/2 79 | 770 OSBORNE MCGRAW-HILL 149 
S O F Т W A R E 609 OSBORNE MCGRAW-HILL 136NA7 
40 PROGRAMMING LANGUAGES/ |. OSBORNE MCGRAW-HILL 214-215 
25 BUSINESS TOOLS ‘ TELE.COM 136NA5 
112-113 ALADDIN S/W ENGINEERING LTD 110 
= ЕТЕЙИН = . DATA ACCESS CORP 184 | 50 RECRUITMENT 
ту "os 2 217 DUNN SYSTEMS 202 | 164 U.S. ROBOTICS INC 203 
133 FAIRCOM CORPORATION 163 
121-122 PROXIMA CORPORATION 167 nn DEETRUTTERLID SAN 51 MISCELLANEOUS 
27 COMMUNICATIONS/ 709 HUMMINGBIRD COMMUNICATIONS 481520 | ' BYTE 29 
NETWORKING ‘ IBM 48159 | ' BYTEBACKISSUES 28 
723-724 ACCENTSOFTWAREINTERNATIONAL 48156 | 719-720 INNOVATIVE SOFTWARE 48840 | À “е areca m ү 
610-611 ACCENT WORLDWIDEINC 136NA1 | 228229 IQSOFTWARE 5607 | — 
606 ATTACHMATE CORP gs | 710-711 LOGICPROGRAMMINGASSOCIATES 481534 BYTE FIELD SALES 481532 
149-150 FIRST SOURCE INT'L 186-187 | ° MICROSOFT CORPORATION ы. چ‎ rm "amm 
766-767 HOB ELECTRONIC GMBH &COKF - MI * MICROSOFT CORPORATION * oe 
732-738  MEDIAPHONICS 481812 | * MICROSOFT CORPORATION 127 Gr ery Eee Баи 
124 PERSOFTINC TEE MICROWAY 139 | аы — 
28 DATA ACQUISITION 225 POPKIN S/W & SYSTEMSINC 129 ы DATAPRO 79 
613 SMC/STANDARD MICROSYSTEMS CORP 149 68 POWERSOFT CORPORATION 34-35 77 OLDSMOBILE 58 
74 POWERSOFTCORPORATIONLANGUAGES 43 | 768 PC EXPO 133 
29 DATABASE . DIVISION 608 PCEXPO 136NA2 
217 DUNN SYSTEMS 202 221-922 RAIMA CORP 134 | 769 SOFTBANK/COMDEX 165 
719-720 INNOVATIVE SOFTWARE 481540 | 232 SOFTBLOX INC 170 | 612 SOFTBANK/COMDEX 136NA8 
228-229 IQ SOFTWARE 86-87 115-116 WIBU 199 | * THE MCGRAW-HILL COMPANIES 48159 
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Fori more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. PAGE NO. 
A 
Aberdeen Group 
Acer 4815 3, 4815 19 
Acorn Computer 22 
1074 ADAK Communications 146 
Advanced Magnetic 91 
Recording Lab 
Advanced 26, 99, 48IS 3 
Micro Devices 
Aladdin Knowledge 481511 
Systems 4815$ 11 
Allaire 131 
1008 American Data 220 
Acquisition 
1006 Ne س‎ 218 
977 Apple Computer 31, 48, 49, 
70, 99, 114, 137 4815 19 
1065 Arcade America 157 
Aries Australia 32 
Asustek 4815 3, 481S 19 
Attachmate 53 
1057 Attar Software 4815 38 
Audio Development 105 
AVM Computersysteme 32 
B 
988 Ballard Synergy 216 
Bapco 65 
1050 Biosoft 4815 40 
1023 Borlandinternational 22,124 
Brilliant Color Cards 74 
C 
Cambridge 4815 З 
Neurodynamics 
Canon 114 
CD Associates 105 
Centra Software 31 
Chaplet 4815 19 
Chicon 4815 19 
Chips & Technologies 4815 19 
Cirus Logic 4815 19 
Clevo 4815 19 
Clickshare 42 
Clover Systems 105 
1066 CommandEtConquer 157 
1000 CommTouch Software 218 
Compaq Computer 32, 48, 
815 19 
1051 ComponentSource 4815 36 
Computer Associates 74 
International 
1055 Contemporary 4815 37 
Software 
1040 Controlware 4815 32 
Corel 105 
CP8 Transac 4815$ 11 
Creative Digital 105 
Cyrix 26, 32, 4815 3 
D 
987  DacEasy 216 
1049 DataPath 32, 481S 37 
998 Data Translation 218 
DeTeBerkom 4815 7 
Diamond Multimedia 32 
DigiCash 40, 74, 4815 11 
1017 Digital Equipment 19, 36, 42, 
65, 74, 137, 223, 1 36NA3 
Digital Research 48 
995  DigitalStyle 217 
Disk/Trend 91 
1052 dL Soft 4815 36 
1033 DTC Electronics 4815 31 
Dual Technology 4815 3, 
4815 19 
E 
1011 


IS pages appear only in the International edition. NA pages appear only in the North America edition. 
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Eastman Kodak 99, 105, 220 
Elektroson 105 
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Elitegroup 4815 3, 4815 19 
Elsa 32 
EMC 91 
1013 Encad 223 
999 Eos Systems 218 
Epson 114 
Europa 4815 11 
Evans & Sutherland 137 
F 
Farallon Computing 146 
1032 Fast Multimedia — 32, 4815 31 
1045 First International 4815 З 


1003 
1034 
1019 


1041 


996 
1025 
1002 


1010 


1020 
1039 


1072 
1071 
1073 


1063 


1070 
994 


1053 


Computer 4815 19, 4815 31 
First Virtual 


Focus Enhancements в] B 
Forte Technologies 224 
Freecom Computer 4815 34 
Fujitsu 99 
Fulitsu Personal 223 
Systems 

G 

The Gartner Group 136NA 3 
Gateway 2000 27 
G. Diehl ISDN 4815 32 
Gemplus 4815 11 
Genesis 131 
Globalink 217 
Gupta 124 
Gyration 218 
H 

Harbinger 74 
Hercules 32 
Hewlett-Packard 42,91,99, 


105, 114, 220, 4815 3, 
4815 19, 136NA 3 


Hitachi 4815 11 
Hobbit 20 
| 
IBM 19, 32, 42, 53, 74, 91, 
4815 19, 136МА 3 
Incat Systems 105 
InContext Systems 22 
Innovative Software 32 
In-Stat 99 
Integral Peripheral 91 
Integraph Computer 223 
Systems 
Integrated 4815 34 
Measurement Systems 
intel 20, 26, 99, 
4815 3, 4815$ 11 
Intel-Taiwan 4815 19 
Interplay Productions 157 
Intuit 74, 157 
lomega 157 
lona Technologies 27 
J 
Java 53 
JVC Information 105 
K 
Kapok 4815 19 
KT Soft 48lS 40 
L 
Lenticular Press 157 
Level Five Research 217 
Lexmark 114 


Logic Programming 4815 36 
Associates 
Lundeen and Associates 131 


M 


Mark Twain Bank 
of St. Louis 


INQUIRY NO. 


992 


997 


1004, 


1026 


1079 


1075 


1001 


976 


1036 
1064 


1018 
104 
1062 


991 
1007 


1068 


1022 


1024 


1014 
986 


1005 


PAGE NO. 
Market Intelligence 4815 19 
nter 
MasterCard 4815 11 
The Math Works 217 
Meridian Data 105 
MetaWare 22 
MicroEdge 218 
Microplex Systems 218 
Microsoft 22, 27, 31, 36, 48, 
74, 124, 131, 
137, 153,136NA3 
Microsoft Exchange 153 
MicroTouch 32 
Mips Technologies 20 
Mitac 4815 19 
Mobile 4815 11 
Communications 


Motorola 19, 59, 99, 48IS 11 


Motorola Information 146 
Systems Group 
N 
Nakamichi America 218 
NASA 88 
National Semiconductor 99 
NEC 99, 4815 19 
NEC Technologies 66 
Net.Genesis 131 
NetPresenter 32 
Netscape 22, 53, 74, 131, 137 
Network Devices 4815 34 
Neuroforecaster 4815 38 
Newer Technology 70 
Newlog 32 
Nokia Mobile Phones 32 
Novell 153 
NSM Jukebox 105 
Number Nine Visual 32 
Technologies 
0 
Oberon Microsystems 32 
Object Management 27 
Group 
Okidata 114 
OpenConnect Systems 53 
Optical Media 105 
Oracle 74, 217, 1 — x 
Orchid 
P 
Pacific CommWare 146 
Pacific Internet 223 
Palm Computing 32 
PAM Software 4815 32 
aragon Software 4815 40 
ParaSoft 217 
Pentland Systems 220 
Philips Electronics 105 
Philips Smart 4815 11 
Cards & Systems 
Pinnacle Micro 22, 105 


Pioneer New Media 105, 157 
Planning Sciences 4815 3 
Polaroi 99 
Polywell Computers 65 
Postmodern Computing 27 
Powersoft 124 
Procom Technology 223 
ProModel 216 
Proxima 27 
PTT Telecom 4815 11 
Puma Technology 216 
Q 

QLogic 65 
QNX Software Systems 31 
Quarterdeck/StarNine 131 
Quick Technology 218 


1012 
1048 


1069 


1054 


1058 


993 


1042 
1015 


1067 


1009 


1016 


1038 
1076 


1027 


1060 


1061 


INQUIRY NO. PAGE NO. 
R 
1043 Radguard 4815 34 
Rico 20 
1037 Rosetta Laboratories 4815 32 
RSA Data Security 74 
1056 Rudlinger Engineering 4815 a 
RVS Datentechnik 
S 
SanDisk 99 
SAP America 74 
Sax Software 31 


SBT Internet Systems 74 
Schlumberger Smart 4815 11 
Cards 


Sharp 99 
Sheridan Software 36 
Shinko Technologies 220 
Siemens AG 4815 11, 

4815 34 
Siemens Nixdorf 32, 4815 3, 

48І5 31 
Sierra Solutions 157 
Silicon Graphics 137 
Silicon Integrated 4815 19 

Systems 

Simtra AB 4815 40 
Simware 53 
Smart Storage 105 
Software Scientific 4815 38 
Soliton Computing 105 
Sony Electronics 105 
SourceCraft 217 
Spyglass 31 
Star Division 32 


Sterling Software 74 
Stollmann E+V GmbH 4815 32 
Storage Dimensions 223 
Sun Microsystems 27, 40, 74 
SunSoft 27 


Sybase 74 
Symantec 22 
Syquest 157 
Sys Technology 220 
T 

Teac America 223 
Tektronix 32 
Telecom Finland 4815 7 
Terra Tec Electronic 4815 31 
Texas Instruments 4815 19 
3Com 146 
Toshiba 32, 99, 4815 19 
Twinhead 4815 19 
U 

UKRV 4818 7 
U.S. Robotics 146 
V 

VDOnet 69 
Veridata 4815$ 19 
Vierte Art 32 
Virtual Media 4815 38 

Technology 
Visa International 4815 11 
VIT Information 4815 36 
Technology 

W 

Watcom' 22 
White Pine Software 69 
Workgroup Strategic 53 
X 

Xing Technology 69 
Y 

Yamaha Systems 105 
Young Minds 105 


bia: your Loach 
to the Internet! 


SN Is Thy Give BIX a try with our new 5 for Free Offer! Join BIX 


©. today and get 5 hours of evening and weekend access for free! 
5 li а Take the rest of the calendar month to explore ВІХ, and then 
ШЇ für fi continue for our standard $13 monthly membership fee. 
سے‎ Tep Further details and complete rate information are 
- provided during registration. Using any communications 
С; » i e program, dial 1-800-695-4882. At the “logon” prompt enter bix. 
| Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 
Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates ($9/hr.} apply for access during prime time hours. The 5 for Free offer is valid for first-time members only. 


Circle 450 on Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
files from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 


part of the top technical team! 


If you сан Hack it 


PEAK PERFORMANCE IS 
THE NAME OF THE GAME — 


The name of the book to get you there is the 


BYTE Guide to nia 
Optimizing Windows 95 БЕТЕ ИТТ 


Don't let Windows 95 run your life. With the 


BYTE Guide to Optimizing Windows 95, you're in 0 PTI M n NG 


control. Filled with fresh solutions and optimizing 


shortcuts, you'll find slick tips and expert advice on М اا‎ Wi М DOWS 95 


e Installing Windows 95 

• [he Internet 

«Multimedia 

Handling old Windows and DOS applications == 

Networking with Windows ЕЕ 

• Troubleshooting. . .and much more Шш | ен 
; uctiv 

You'll also get the real scoop on hardware issues and - ч 

third-party products. An ideal quide and handy BYTE Guide to Optimizing Windows 95 

reference, you'll turn to the BYTE Guide to гаан Кы... — 

Optimizing Windows 95 again and again as you EKE 

power up Windows 95 to your standards. ISBN: 0-07-882120-7 


BYTE Guide t BYTE ide fo 
CD-ROM 


Бо 


i a |. 
"" r 1 в 
Seda = 


æm — M PG g ш 


~~ Everything You L ۹ i -What it is 
Always Wanted -How it Works 


ù nu" ge zi -How to Program for it 


BYTE Guide to CD-ROM, BYTE Guide to OpenDoc Schildt's Windows 95 Schildt's Advanced Windows 95 


Second Edition by Joshua Susser & Programming іп Cand С++ Programming in Cand С++ 
by Michael Nadeau Andrew MacBride by Herbert Schildt by Herbert Schildt 

Includes One CD-ROM Disc $29.95 USA $29.95 USA $29.95 USA 

$39.95 USA ISBN: 0-07-882118-5 ISBN: 0-07-882081-2 ISBN: 0-07-882174-6 

ISBN: 0-07-882104-5 

OSBORNE 5 Available now at your local book and computer stores — _ 
http://www.osbome.com or call 1-800-822-8158 and use your American Express, 


CODEXSFR6BYL VISA, Discover, or MasterCard. a 


8 Y 
ARIZONA Denver t4 ^ NI 
Tempe Auraria Book Center NEBRASKA ly КМ 
Computer Library РН: 303-956-3230 Lincoln ie у» S 
PH: 602-820-0458 Nebraska Bookstore 0, SS S. 
Tattered Cover Bookstore РН:402-476-0111 “о XS 
CALIFORNIA PH:303-322-7727 FAX: 402-476-0111 ly, qv 
Gapica Book Gf Englewood NEW JERSEY Pa Up NS 
apitola Book Cafe > 
PH: 408-462-4415 Softpro Books Newark EM йыр чы € O «6 
FAX: 408-462-2536 PH: 303-740-7751 Newark Book Center PH-419-229-9601 С SS 
h FAX: 303-740-8152 PH: 201-642-7956 | by 
A Clean Well Lighted Place РЕ Beaverton Denton 8 
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ProcessModel 
$695 (801) 223-4600 
www.processmodel.com 
Circle 986 

on Inquiry Card. 


ProModel Corp. 


A Friendly Face for Reengineering 


“ ompanies dedicated to continuous processimprovementshould | 


/ investigate ProcessModel, a Windows 95 application for 
reenginering your business. The program combines a simulation 
engine from ProModel (Orem, UT), a vendor of simulation software 
for manufacturing, and the user-friendly flowcharting interface of 
Micrografx ABC FlowCharter, The result is an easy-to-use program 
that lets you model an environment's processes (including such 
things as cost'of goods and employee labor per hour) and then 


run a simulation that uses live animation. You can also compare dif- — 


| ferent scenarios to predict the effect of a process change. 


| found ProcessModel's interface (see the screen) easy to learn. | 


As you create the model, you fill in a series of tabbed dialog boxes 


that assign resource costs to various activities. Within minutes,lcre- | 


ated a working model of a typical work-flow scenario and ran a sim- 
| ulation. ProcessModel's simulation engine lets you view more than 
blinking boxes: You see actual objects flowing through the system. і 


then viewed the simulation results in a variety of reports and charts | 


that showed me potential bottlenecks. 


ProcessModel should be a boon to those who want to evaluate | 
| new waysto reduce costs or improve efficiency. My only concemis | 


| thatthe high cost of ProcessModel ($695) may keep the program 
off some desks. —Dave Andrews 
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Accounting and Payroll 
for Windows 95,3.1, 
and NT 


DESIGNED FOR BUSINESSES WITH ONE TO 50 
employees, DacEasy Accounting & 
Payroll 95 ($149.95) featuresa cus- 
tomizable interface, six integrated 
help systems, modifiable invoices 
for service- and inventory-based 
companies, multilevel security, 
more than 100 business templates, 
a report designer, communications 
tools, and a payroll module. New 
features include an audit-trail drill- 
down, credit-card processing, auto- 
matic error correction in posting 
routines, LIFO inventory control, 
multiple prices and discounts, con- 
tra entries, fixed assets, multiple 
company consolidation, global 
changes, reorder notification, and 
importing capabilities. 

Contact: DacEasy, Inc., Dallas, 
TX, (800) 322-3279 or (214) 
248-0205; www.daceasy.com. 
Circle 987 on Inquiry Card. 


Virtual CD-ROM 
Drives over a LAN 


NOW NETWORK AND REMOTE USERS CAN 
share CD-ROM-based information 
simultaneously without actually 
having a CD-ROM drive on their 
PCs. The d-Time Office program 
($500 for 20 users) stores fre- 
quently used CD-ROM information 


Available Titles: 


PhoneDisc Powerfinder 
Sherlock Holmes 


inan “acceleration file" that's stored 
on your hard disk instead of con- 
stantly accessing information from 
a network CD-ROM drive. In this 
way, the program allows an entire 
office to use a single CD-ROM drive 
via the network. For DOS, Windows, 
and the Mac, d-Time Office enables 
you to replace the information 
stored in your acceleration file as 
well as increase the acceleration 
file's size. 

Contact: Ballard Synergy, 
Silverdale, WA, (800) 754- 
1204 or (206) 656-8070; 
www.ballardsynergy.com. 
Circle 988 on Inquiry Card. 


Infrared Data- 
Exchange Software 


TRANXIT PRO LETS MOBILE AND DESKTOP 
PC users seamlessly and wirelessly 
synchronize, print, and transfer files 
and data across diverse OSes and 
hardware ае in real time. 


The product is available both as 
a software-only package ($99.95) 
for users needing IR connection 
between systems that are IR- 
enabled and as a TranXit Pro Con- 
nectivity Kit ($129.95), which in- 
cludes an IR serial adapter and 
software, for those who have an 
IR-enabled notebook but whose 
desktop is not IR-enabled. 
Contact: Puma Technology, 

San Jose, CA, (800) 774-7862 
or (408) 321-7650; 

www. pumatech.com. 

Circle 989 on Inquiry Card. 


We're seeing lots of products for the Web. This month's lineup includes a program that lets you translate 
international-language Web sites, plus programs that help you create, manage, search, and dtylize Web sites. | 


Reuse and Share 
OLAP Objects 


A COMPANION PRODUCT TO THE ORACLE 
Express Analyzer object-oriented 
data-analysis tool ($595), Oracle 
Express Objects ($3995) enables 
you to reuse and share OLAP ob- 
jects, such as tables, graphs, mod- 
els, and data-mining criteria, in 
your applications. Oracle Express 
Objects includes inheritance, en- 
capsulation, and polymorphism ca- 
pabilities; multidimensional data- 
aware controls; event-driven and 
visual programming; Windows 
controls; menu and toolbar cus- 
tomization; a color-coded source 
editor; interactive debugging; and 
support for OLE 2.0 and OCXes. 
Contact: Oracle Corp., 
Waltham, MA, (800) 672-2531 
or (617) 768-5600; www 
.oracle.com. 
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Streamline Error 
Detection 


AVAILABLE FOR UNIX AND WiNDOWS NT 
and 95, CodeWizard ($999) reads 
your code and automatically re- 
ports any rule violations, specify- 
ing the filename, the line number 


Base: violation of item 
Base: violation of item 


UMUSED WR (assigned) — 


in which the violation occurs, the 
rule that you violated, and an ex- 
planation of the violation. In ad- 
dition, you can adapt CodeWiz- 
ard to learn your preferred rules. 


Contact: ParaSoft Corp., Mon- 
rovia, CA, (818) 305-0041; 
www.parasoft.com. 
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Partial Differential 
Equation Toolbox 


AN ADD-ON TO MATLAB 4.2C, PARTIAL 
Differential Equation (PDE) Tool- 
boxenables you to model and solve 
elliptic, parabolic, hyperbolic, and 
eigenvalue PDEs. The program steps 
you through defining the 2-D ge- 
ometry, setting boundary condi- 
tions, selecting the type of PDE, 
solving the PDE, and displaying the 
results. The Toolbox (from $595) is 
available for Windows-based PCs, 
Macintosh systems, and Unix-based 
workstations. 

Contact: The MathWorks, Inc., 
Natick, MA, (508) 647-7000; 
www.matbworks.com. 
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Create Intranet and 
WWW Applications 


AVAILABLE FOR WINDOWS 3.X, 95, AND 
NT, the NetCraft and ObjectCraft 
programs help you construct reus- 
able intranet and Web applications. 
NetCraft ($995), a browser/server 
tool, generates Java source code 
optimized for building platform- 
independentintranet applications 
that you can deploy throughout an 
enterprise. ObjectCraft ($1995), a 
client/server development environ- 
ment, generates Visual C++ source 
code that ensures application 
portability, scalability, and OLE and 
OCX compliance. 


Contact: SourceCraft, Inc., 
Burlington, MA, (800) 462- 
5328 or (617) 221-5665; 
www.sourcecraft.com. 
Circle 993 on Inquiry Card. 


Search Relational 
Databases on the Web 


WORKING WiTH SQL DBMS DATA 
sources and Web HTTP servers, Lev- 
el5 Quest Server ($4995) allows 
visitors to your Web site to perform 
a search and receive their search 
information ranked and scored ac- 
cording to their preferences. The 
Quest Server provides you with cus- 
tomer-interest profiles by tracking 
what visitors select as search tar- 
gets and what they indicate as 
important. The Level5 Quest Work- 
station ($495), a Windows appli- 
cation, controls and maintains 
database connectivity, fuzzy- 
search-engine settings, and search- 
results-formatting settings. 
Contact: Level Five Research, 
Melbourne, FL, (800) 444- 
4303 or (407) 729-6004; 
www.1Sr.com. 
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Create and Manage 
Your Web Site's Style 


WITH WEBSUITE'S INTEGRATED TOOLS, YOU 
can create attention-grabbing, 
stylistically consistent Web pages 
that support your business objec- 
tives. WebSuite's core consists of 
five integrated tools—the Compo- 
nent Catalog, Style Groups, the 


Component Editor, the Image Man- 
ager, and the Load Manager. The 
program (Starter Edition, $199; 
Standard Edition, $299; Designer 
Edition, $529) complements HTML 
editors, such as Microsoft Front- 
Page and Netscape Navigator Gold, 
which you use to create Web con- 
tent and structure. The package 
supportsover 15 major graphics file 
formats and runs under Windows 
3.1, 95, and NT and Windows for 
Workgroups 3.11. 

Contact: DigitalStyle Corp., 
San Diego, CA, (800) 388- 
7895 or (619) 673-5050; 
wiww.digitalstyle.com. 
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Translate International- 
Language Web Sites 


NOW YOU CAN TRANSLATE THE CONTENTS 
ofsiteson the Internet thatare cur- 
rently written in Spanish, French, 
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or German into English, or vice ver- 
sa, just by clicking a button on your 
Web-browser software. Web Trans- 
lator (about $49.95), which runs 
under Windows 3.1 or95 and works 
with Netscape Navigator 2.0, en- 
ables you to create translations 
on-line or while surfing, or, alter- 
natively, download and save pages 
and then translate and view them 
off-line. 

Contact: Globalink, Inc., 
Fairfax, VA, (800) 255-5660 

or (703) 273-5600; www 
.globalink.com. 
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HARDWARE 


SOFTWARE UPDATE 


The Visual SlickEdit for X Win- 
dows graphical programming 
editor is compatible across Win- 
dows 3.x, 95, and NT; 05/2; and 
X Window System platforms, 
including AIX RS/6000, HP-UX, 
Solaris-Spare, Solaris-Intel, Sun 
OS, SGI irix, Digital Unix, and 
Linux. For most X platforms, 
$395 per user; for Linux, $195 
per user; for Windows-based 
platforms, $295 per user; for 
OS/2, $219 per user. 
Contact: MicroEdge, Inc., 
Raleigh, NC, (800) 934- 
3348 or (919) 831-0600; 
www.slickedit.com. 

| Circle 997 on Inquiry Card. 


For developing test and mea- 
surement applications, DT VEE 
3.2 adds Windows 95 support; 
more options for building cus- 
tom instrument panels, data dis- 
plays, and controls; real-time 
hardware control; and easy con- 
nectivity to HP-IB and VXI inter- 
faces. $1290. 

Contact: Data Translation, 
Marlborough, MA, (800) 
525-8528 or (508) 481- 
3700; wtww.datx.coml. 
Circle 998 on Inquiry Card. 


You can create virtual objects 
with photo-mapped surfaces 
and export 3-D modelsthat you 
generate with PhotoModeler 
2.1 in VRML format. US$795. 
Contact: Eos Systems, Inc., 
Vancouver, British Colum- 
bia, Canada, (604) 732- 
6658; wwww.wimsey.com/ 
PhotoModeler/. 

Circle 999 on Inquiry Card. 


A TCP/IP mail client, Pronto96 
3.0 includes a sound-recorder 
icon that records voice messages 
as Windows 95 or NT voice files 
and then sends them as e-mail 
attachments using the MIME 
format. $69. 

Contact: Comm Touch Soft- 
ware, Inc.; Sunnyvale, CA, 
(408) 245-8682; 
www.commtouch.com. 
Circle 1000 on Inquiry Card. 
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HARDWARE 


Compact Audio 
Speaker System 


BorH PC- AND MAC-COMPATIBLE, THE 
SP-3d ($199) incorporates SRS Labs' 
SRS 3-D stereo technology, which 
creates a panoramic, 3-D sound 
experience with no centered lis- 
tening position. The self-powered, 
bi-amplified system features two 
ultracompact, lightweight satellite 
speakers and a subwoofer. All three 
componentsare driven by separate 
power amplifiers and have vibra- 


tion-isolated circuitry. You can place 
the magnetically shielded, angle- 
adjustable speakers on most sur- 
faces, including the sides of video 
monitors. 

Contact: Nakamichi America 
Corp., Torrance, CA, (310) 
538-8150; www 
nakamichi-corp.com. 

Circle 1001 on Inquiry Card. 


Flexible Pointing 
Device 


THE GyroPoint Desk ($149) OFFERS 
standard on-the-desk mouse fea- 
tures and, using two gyroscopes 
inside to sense motion, also allows 
you to pick up the device and then 
move your wrist in the direction 
that you want to move the cursor: 
up, down, left, right, or diagonally. 
The pointing device is compatible 
with Windows 3.x, NT, and 95 and 
Apple Macintosh and PowerPC 
computers. 

Contact: Gyration, Inc., 
Saratoga, CA, (800) 316- 

5432 or (408) 255-3016; 
LW.gyration.corm. 
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Display Computer 
Images on TVs 


A POCKET-SIZE SCAN CONVERTER, THE PC 
Micro Presenter ($149) lets you dis- 
play images from a desktop or lap- 
top PCon any size TV. Four micro- 
touch buttons let you manipulate 


the computer image on the TV 
screen, so full windows, toolbars, 
and other functionsare visible. The 
PC Micro Presenter supports up to 
16.7 million (24-bit) colors, con- 
nects to the PC's video port, and is 
compatible with NTSC and PALTV 
standards. 

Contact: Focus Enbancements, 
Inc., Woburn, MA, (617) 938- 
8088; www.sbore.net|—focus. 
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Multiprotocol 
Ethernet Print Servers 


SINGLE-PARALLEL-PORT PRINT SERVERS, THE 
M205 for 10Base-T and the M206 
for 10Base-2 (US$375 each) sup- 
port up to 500 workstations. You 
can manage them via SNMP, sim- 
ple telnet, or NPWIN, Microplex's 
Windows-based GUI manager, and 
preconfigure multiple virtual- 
printer destinations to perform 
ASCII-to-PostScript conversion and 
font or tray selection. Monitoring 
andstatus reporting via SNMPand 
SMTP e-mail provide information 
for print queues, error conditions, 
off-line, and paper out. 

Contact: Microplex Systems, 
Ltd., Burnaby, British Colum- 
bia, Canada, (800) 665-7798 


or (604) 444-4232; 
wWwWww.microplex.com. 
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Point-to-Point 
Infrared 
Communications 


THE SIDEPOINT 3000 ENABLES YOU TO 
transfer files and data between 
desktop PCs and peripherals up to 
9 feet apart without a physical 
cable connection. The device ($89) 
provides wireless serial infrared 
communications at data rates of 
19.2, 38.4, 57.6, and 115.2 Kbps. 
Contact: Quick Technology 
Corp., Tustin, CA, (800) 950- 
8999 or (714) 258-4500; 
quick8 @ix.netcom.com. 
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28.8 Modem/ 
Sound Card 


COMMANDO ($249) COMBINES THE FUNC- 
tions of a 28.8-Kbps V.34 fax mo- 
dem, a wave-table sound card, a 
full-duplexspeakerphone, a voice- 
mail answering system, and fax on 
demand on a full-size ISAbus card. 
You can have a conversation and 
exchange information during the 
same phone call, discuss document 
edits while making changes on-line, 
update spreadsheets, and play in- 
teractive modem games, all over 
the same phone line. 

Contact: Amquest Corp., 
Lancaster, PA, (800) 577-3335 
or (717) 569-8030. 
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Interchangeable Data 
Acquisition Subsystems 


CONSISTING OF A VME MOTHERBOARD, 
interchangeable daughtercards, 
and a range of front-panel data- 
interface modules, the VGX family 
of products (from under $5000) 
offersdata acquisition solutions for 
mostenvironments. The daughter- 
cards, called the VGD 1, VGD 2, VGD 
3, and VGD 4, provide two, 16, eight, 
and96channelsof A/D conversion, 
respectively, at ratesup to 30 MHz, 


уоп develop MULTIMEDIA ос, 


you're sure to have the kinds of problems that only 
NSTL testing can help you solve. 


Solutions that will help you to lower technical support 
costs, avoid unexpected incompatibilities and unfulfilled 
expectations and achieve and/or confirm higher levels of 
graphic and audio performance. 


In other words, NSTLs independent testing 
helps you to repeal Murphy's Law. 


50, if you want to improve your market- 
ing, enhance your product designs, 
sharpen your competitive edge...and 
make sure your products do, in fact, 
live up to all your advertising claims... 
and all your customers' expectations 
...Come to NSTL. 


THE LATEST METHODOLOGIES 
THE SAVVIEST ENGINEERS 


Our state-of-the-art multimedia testing laboratory — one 
of 18 controlled-access labs — is dedicated to testing func- 
tionality, compatibility, performance, and usability across 
multiple platforms. In fact, no multimedia test suite is as 
comprehensive as ours. And our street-savvy testing en- 


gineers know how to find problems you never knew you - 


had...before your customers find them. 


CUSTOMIZED TESTING WITH 
PLUG-IN, PLUG-OUT EASE 


We have Macs, all of the popular desktop PCs, multimedia 
notebooks, 2x to 8x internal and external CD-ROM drives, 
VESA and PCI video, SCSI, IDE and PCMCIA controllers, 
MPEG, and a Brobdingnagian library of CD-ROM titles. 


So, we can test at any stage of product develop- 
ment on dozens of configurations with plug-in, 
plug-out ease. And world-class accuracy and relia- 
bility. Quickly. Hassle free. 


That's because at NSTL everything is up and run- 
ning. Ready to be configured to duplicate your 
environment and solve your problems. At a 
moment's notice. 


"NSTL can test our [multimedia] 
programs on very short notice and with 
quick turnaround. And they've 
ı uncovered problems that we didn't 
j catch after our own inhouse testing. 
` Their understanding of multimedia 
technology and the end-user market 
have helped us deliver stronger bug- 
free programs." David Harmon, 
Manager of Technology and 
Development Support, Dis- 

covery Channel Multimedia. 


Now it's your turn... 
Build customer confidence. Sharpen your 
competitive edge. Let customers know that your 
products have passed rigorous, independent tests 
that verify their "as advertised" compatibility and 
functionality. 


CALL 1-800-220-NSTL to request 
our brochure or a proposal detailing the scope, pricing, 
and scheduling of confidential product testing services, 
and/or to arrange a tour of our laboratories. 

Do it right now and well send you (ec SE 
a FREE copy of the PC Digest issue 


on multimedia notebooks. 
No risk. No obligation. 


NATIONAL: SOFTWARE TESTING LABORATORIES - 


A Unit of Datapro Information Services Group 
A Division of The McGraw-Hill Companies 
625 Ridge Pike, Building D, Conshohocken, Pennsylvania 19428 610-941-9600 FAX: 610-941-9952 
e-mail info@nstl.com World Wide Web http://www.nstl.com 
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3.75 MHz, 1.5 MHz, and 80 kHz, 
respectively. 

Contact: Pentland Systems, 
Ltd., Plano, TX, (800) 517- 
9343 or (214) 517-9343; 
www9.linnet.co.uk/linnet/ 
pentland/index.btml. 
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Data Acquisition 
for Windows 


AVAILABLE WITH 16-BIT ANALOG INPUTS 
and outputs, the 5803HR data ac- 
quisition board comes with Win- 
dows-specific hardware features, 
such as dual and interrupt DMA; a 
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Performance C166+ 
with Cyrix P166+ or 


Performance P166T with 166- 
MHz Pentium with 16 MB of 
RAM, $2669; with 32 MB, $3119 
Circle 1009 on Inquiry Card. 


Sys Technology, Inc. 
Cypress, CA 

(800) 613-9963 

(714) 821-3900 

fax: (714) 821-9592 
www.systechnology.com 


Pentium Performance from Cyrix's P166* 


Е" the same price, Sys Technology offers two identical systems 
with a choice of CPUs—a Cyrix 133-MHz P166+ ora 166-MHz 
Pentium. We swapped the CPUs on the Asustek P/I-P55TP4XE 
motherboard in and out of one system and ran the BY TEmark 2.0 
and BAPCO SYSmark benchmarks. Both systems came with 32 


MB of 60-ns EDO RAM. 


The BYTEmark is a CPU/FPU test, and the Cyrix-based system 
posted an integer score of 1.76, just 3 percent slower than the Pen- 
tium’s 1.81 score. Its floating-point performance of 0.78 was 57 per- 
centless than the Pentium’s 1.81 score. If your work involves FPU- 
intensive applications, such as 3-D graphics, go with the Pentium. 
On BAPCO's SYSmark 95 for Windows 3.1, the Cyrix score of 
541.62 lagged behind the Pentium's 543.14 by 3 percent. How- 
ever, its SYSmark NT score of 332 was faster than the Pentium's 


307 by 8 percent. 


The Cyrix P166--'s architecture includes a fully compatible x86 
instruction set, two seven-stage pipelines (versus the Pentium's two 
five-stage integer pipelines), register renaming, multibranch pre- | 
diction with speculative execution, and out-of-order execution. 
Depending on the applications that you run, the Cyrix 133-MHz 
P1664 delivers 166-MHz Pentium performance. 
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1024-word ADC FIFO; on-board 
RAM for channel-gain list storage; 


programmable gain of 1, 2, 4, and . 


8 ($995) or 1, 10, 100, and 500 
($1095); multiple triggering modes; 
40 digital I/O lines; and a 16-bit ISA 
interface. The included Direct View 
for Windows software performs 
high-speed data collection, display, 
and streaming to disk. 

Contact: American Data 
Acquisition Corp., Woburn, 
MA, (800) 648-6589 or (617) 
935-3200; wwtw.adac.com. 
Circle 1008 on Inquiry Card. 


HP PCL 6 LaserJet 5s 


THe HP LaserJet 5 ($1629), 5N 
($1929), and 5M ($2229) come 
with HP PCL 6, which provides 
faster graphics printing, improved 
gray-scaling, new font-synthesis 
technology, and backward com- 
patibility. Designed for workgroups 
of upto 10 users, the 12-ppm, 600- 
dpi LaserJet 5 printers include a 
33-MHz i960 JF RISC processor; 2- 
or 4-MB flash-memory modules 
for storing forms, fonts, and sig- 
natures; a new contro! panel; a job- 
cancel button; paper-level indica- 


E — " = 
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tors; and dual paper trays capable 
of handling 100 and 250 sheets. 
Options include an IR Connect 
infrared port, which lets you print 
by placing your IRDA-compatible 
portable device within about 3 feet 
of the printer; a third paper tray; 
duplex printing; and a powerenve- 
lope feeder. The LaserJet 5N, which 
is network-ready for PCs in Ether- 
net environments, comes with a 
10Base-T card and HP JetAdmin 
software. The LaserJet 5M is for Mac 
environments. 

Contact: Hewlett-Packard Co., 
Santa Clara, CA, (800) 752- 
0900 or call local HP dealer; 
www.hp.com. 

Circle 1010 on inquiry Card. 


Thermal-Dye Printers 


THE KODAK DIGITAL SCIENCE 8650 PRINT- 
ers can produce photo-quality 


prints and transparencies and 
CMYK page-size proofs. The print- 
ers provide faster transparency 
printing, a 10 percent to 15 percent 
increase in EtherTalk performance, 
a 50 percent increase in Novell and 
TCP/IP system capability, and mul- 
tiple image composition, which 
enables you to designate the place- 
ment of imageson each page. There 
are three versions of the 8650, each 
of which can print in three colors 
or black only: a raster-only device 
($8995) and two PostScript-com- 
patible or raster printers, one with 
32 MBof memory ($9995) and one 
with 48 MB of memory ($10,795), 
upgradable to 64 MB. 

Contact: Eastman Kodak Co., 
Rocbester, NY, (800) 235- 

6325 or (716) 726-7260; 
www.kodak.com. 

Circle 1011 on Inquiry Card. 


Dye-Sublimation 
Color Printers 


THE COLORSTREAM II DP AND CoLor- 
Stream I! DPL printers come with 
embedded Adobe PostScript Level 
2 support, an on-board 33-MHz 
AMD 29030 RISC processor, a 543- 
MB internal hard drive, a resolution 
of 300 by 300 dpi, and profession- 
al color-matching software. The DP 
($7995) ships with 16 MB of RAM, 
upgradable to 128 MB, and can 
print full-bleed Super A size at 9.4 
by 12.6 inches. The DPL ($14,995) 
ships with 24 MB of RAM, also up- 
gradable to 128 MB, and has the 
ability to print full-bleed Super B 
images up to 12.2 by 18 inches with 
crop marks. 

Contact: Shinko Technologies, 
Inc., Hayward, CA, (800) 997- 
4465 or (510) 441-1175. 

Circle 1012 on Inquiry Card. 
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The World's Technology Authorit is 
Online! 


B The BYTE Archive Ш The Virtual Press Room 
Two years of BYTE, more than Instant access to vendor press releases and 
3,000 full-text articles, white papers! Links to vendor web sites! 
illustrations, and photos... all 
indexed for quick retrieval! ШП BYTEMarks 
FREE Benchmark! Download the BYTEMark — 
Ш The BYTE Network Project the benchmark with teeth! 
The BYTE Site... a living laboratory 


showcasing the best tools for Ш Direct Access to Advertisers 


building Web applications. Read Contact Byte advertisers DIRECTLY through the 
about it in BYTE... try it out online! online advertiser index! 
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WHAT'S NEW HARDWARE 


Large-Format 
Ink-Jet Printer 


WITH A PRINTABLE WIDTH OF 49'A INCHES 
and media lengths up to 300 feet, 
the NovaJet Pro 50 ($16,995; with 
optional RIP, $22,995) comes with 
a motorized media-feed and take- 
up system, which winds finished 
images onto a separate spool. The 
optional NovaJet 50 RIP, a software 
raster-image processor in a hard- 
ware black box, features 32-bit 
processing, 32 MB of RAM, an 840- 
MB internal hard drive, built-in col- 
or calibration links via Color Solu- 
tions ColorBlind engine, and seven 
user-specified screening patterns, 
including stochastic screening for 
photo-realistic prints and fixed-dot 
random-pattern diffusion for detail 
and crispness. 

Contact: Encad, Inc., San 
Diego, CA, (800) 453-6223 

or (619) 452-0882; www 
.епсай.сот. 

Circle 1013 on Inquiry Card. 


9-GB CD-ROM Array 


THe CD Tower- 14 ETHERNET SUBSYSTEM 
($7725) comes in a 14-drive enclo- 
sure that Procom Technology can 
configure with four, seven, 10, or 


14 quad- or six-speed CD-ROM 
drives. The drives deliver an aver- 
age seek time up to 100 ms and a 
sustained data transfer rate up to 
1 GBps. 

Contact: Procom Technology, 
Irvine, CA, (800) 800-8600 
ext. 414 or (714) 852-1000; 
www. procom.com. 

Circle 1014 on Inquiry Card. 


Dual-Controller RAID 
Storage for Midrange 
Sun Servers 


SUPPORTING RAID LEVELS O, 1, 0+1, 
and 5, the SuperFlex 5000 (from 
$15,500) provides dual redundant 
controllers; battery-backed, mir- 
rored cache, which preserves cache 
contents for up to 48 hours; a dif- 
ferential fast/wide SCSI connector 
to the host; seven bays, each capa- 
ble of housing a 3'4-inch, 2- or 4- 
GB, 7200-rpm drive module; and 
RAIDFlex-D, an i960 RISC-based 
processor providing 4 to 32 MB of 
write-through or write-back cache. 
Contact: Storage Dimensions, 
Milpitas, CA, (408) 954-0710; 
www.storagedimensions.com. 
Circle 1015 on Inquiry Card. 


Travan-Compatible 
Tape Drives 


THE TAPEBOO (ABOUT $149) USES 
Travan TR- 1 minicartridge technol- 
ogy to achieve a compressed capac- 
ity of 800 MB, and the Tape1600 
(about $179) employs 2-to-1 com- 
pression of TR-2 tape cartridges to 
achieve a compressed capacity of 
1.6 GB, or 800 MB uncompressed. 
Both internal drives feature a dual 
data transfer rate of 500 Kbps/1 
Mbps, a backup speed of up to 9.5 
MB per minute, and support for QIC 
standard/QIC wide tape formats. 
Contact: Teac America, Inc., 
Montebello, CA, (213) 
726-0303. 

Circle 1016 on Inquiry Card. 


333-MHz 
AlphaStation 


INCORPORATING THE 64-BiT, 333-MHz 
Alpha 21164 microprocessor, the 
AlphaStation 600 5/333 ($28,885) 
comes with 32 MB of memory, a 
17-inch color monitor, a 1-GB hard 


drive, 4 MB of fast cache, a ZLXp- 
E1 graphics adapter, a floppy drive, 
a CD-ROM drive, audio, a mouse, 
and a keyboard. The AlphaStation 
600 5/333 runs Windows NT, Digi- 
tal Unix, and OpenVMS. 

Contact: Digital Equipment 
Corp., Maynard, MA, (800) 
842-7027; www 
.alphastation.digital.com. 
Circle 1017 on Inquiry Card. 


Plug-and-Play 
Internet Servers 


THe WeBCUsE Series Р (FROM $7995) 
includes a 100-MHz Pentium CPU, 


= 


mye doe a, 


32 to 128 MB of RAM, 2-GB SCSI 
disk and tape drives, a quad-speed 
CD-ROM drive, 32-bit PCI Ether- 
net, SVGA video, 32 high-speed 
serial ports, and a router (with CSU/ 
DSU) that supports T1, fractional 
T1, 56-KB, or frame-relay connec- 
tions. The Series P also comes with 
Internet applications and utilities, 
including TCP/IP, PPP/SLIP, and 
UUCP; Mail, FTP, News, telnet, Web, 
gopher, and WAIS server software; 
and system accounting and BBS 
software. 

Contact: Pacific Internet, Cul- 
ver City, CA, (800) 572-2638 
or (310) 410-9700; www 
.pacnet.com/. 

Circle 1018 on Inquiry Card. 


100-MHz 486DX4 
Tablet PC 


WEIGHING JUST 3.4 POUNDS, THE FUJITSU 
Stylistic 1000 (from $2895) offers 
8 MB of DRAM, expandable to 24 
MB; a 260- or 340-MB hard drive; 


advanced power management; a 
metal-tip stylus; standard periph- 
eral ports; two stacked Type Il PC 
Card slots and one Type ll ATA slot; 
an infrared wireless adapter; 4 to 
6 hours of operation on a battery 
charge; Windows 95; and Microsoft 
Pen Services2.0. The PC isavailable 
with a 7.8-inch DSTN color display, 
a 7.9-inch transmissive mono- 
chrome display, or a 7.9-inch trans- 
flective monochrome display. 
Contact: Fujitsu Personal 
Systems, Inc., Santa Clara, 

CA, (800) 831-3183 or 

(408) 982-9500. 

Circle 1019 on Inquiry Card. 


CGI/Video Authoring 
Workstations 


NOW YOU CAN CREATE, RENDER, AND VIEW 
computer-generated images (in- 
cluding 3-D animations) and then 
generate digital Betacam-quality 
video. The StudioZ CGI/Video Au- 
thoring Workstation (from $27,095) 
also enables you to perform video 


authoring, assembly, nonlinear 
editing, and playback of your ani- 
mated models, images, and ren- 
dered sequences. StudioZ worksta- 
tions come with 180-MHz (single 
configuration) and 200-MHz (dual- 
and quad-configuration) Pentium 
Pro processors; 1- or 2-megapixel 
screen resolutions; 64 or 128 MB 
of RAM; 12, 24, or 34 MB of video 
memory; 8 or 32 MB of texture 
memory; a 2- or 4-GB hard drive; 
and a quad-speed CD-ROM drive. 
Contact: Intergraph Com- 
puter Systems, Huntsville, 

AL, (800) 763-0242 or (205) 
730-2000; www.intergraph 
.com/ics. 

Circle 1020 on Inquiry Card. 
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DELL LATITUDE 


Dependable Notebooks 
With Superior Battery Life 


DELL" LATITUDE" ХР: Р1200 
120MHz PENTIUM? PROCESSOR 
* 10.4" Dual Scan Color Display 
* 8MB RAM (40MB Max RAM) 
* 256KB L2 Cache 


* 540MB Removable Hard Drive 
(1.2GB Max) 

* Smart Lithium lon Battery with 
Advanced Power Management 

* 32-hit Local-bus Video, 

1MB Video RAM 
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Recently, Stephen Taylor of North Carolina 
accidentally backed his car over his Dell Latitude 
ХР! notebook. Don't ask. These things happen. 

But as amazing 
as it may seem, 
his Dell Latitude 
Microsofts Notebook booted 
Windows’95 up immediately 


Designed for 


pentium 
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and sustained only minor damage. Which all 
leads to the moral of this incredible story: if 
you really want a notebook that can stand 
up to the daily rigors of the real world, get a 
Dell Latitude. 

Because not only are Dell Latitude notebooks 
powerful and affordable. They also seem to be 
virtually indestructible. 


• 2 Type 11/1 Type Ill PCMCIA Slots 
* 62 Pounds 


* Optional Dell Latitude DeskDock™ 
Station Available 


* Extendable 1 Year Warranty! 


* Double your RAM to 16MB for 
only $299 more. 

ж Free Executive Attaché with 
purchase while supplies last. 


Business Lease: $89/Mo. 
Order Code #800036 


Our Pentium Chip-based 
Latitude ХР! 


52509 
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800-545-3821 


In Canada? call 800-839-0148 
Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.dell.com/ 


Keycode #01112 


[uin RY MESON a 


* Mini Tower Model * Mini Tower Model | * Mini Tower Model 
32MB EDO ^ * 16MB EDO Memory |^ MOry 
• 256KB Internal L2 Cache e 256KB Internal L2 Cache | * 512KB Pipeline Burst Cache 


P f) EGR Lion СГ 


| 


| « 1715 Monitor (15.7" v.i.s.) 


e 9FX Motion Graphics Accelerator | * 9FX Motion Graphics Accelerator 
| | with 2MB VRAM with 2MB VRAM 
| * 8X Multi-session EIDE CD-ROM Drive Multi-session EIE | Aulti-session EIDE CD-ROM D 
| * MS Office Professional with e MS Office Professional with e MS Office Professional with 
Bookshelf for Windows 95 N.F.I.) Bookshelf for Windows 95 | Bookshelf for Windows 95 
e Microsoft Windows NT™/30 Days * Microsoft Windows 95/30 Days | * AWE32 Wave Table Upgrade Card 
Free Support/MS Mouse Free Support /MS Mouse | © Altec Lansing ACS-31 Speakers 
• 28.8 Data/Fax Modem 
| ә | * Microsoft Windows 95/30 Days 
? to G4MB OF tL Up E | Free Support /MS Mouse 
Business Lease®: $130/Mo. Business Lease: $98/Mo. Business Lease: $129/Mo. 
Order Code #500257 Order Code #500256 Order Code #500255 


* Mini Tower Model * Mini Tower Model * Mini Tower Model 
* 16MB EDO Memory * 16MB EDO Memory БМВ EDO Memon, 
12K e 256KB Pipeline Burst Cache e 166GB Hard Drive [10ms] 
» 2.5GB Hara Urive [10.5ms] 156GB Hard L | | IX Trinitron Monitor (13.7 v.i.s 
• 17LS Monitor (15.7" v.i.s.) e 15LS Monitor (13.7" v.i.s.) | * 64-bit PCI 2MB DRAM Video 


e АХ Multi-session EIDE CD-ROM Drive 


wh A у! 


т 2MB VRAM IRAN | * Microsoft Windows 95/30 Days 
* 6X Multi-session EIDE CD-ROM Drive e 6X Multi-session EIDE CD-ROM Drive Free Support/Dell Mouse 


* MS Office Professional with * MS Office Professional with | * 3 Year Limited Warranty 
Bookshelf for Windows 95 Bookshelf for Windows 95 x Add Altec Lansing ACS-31 Spe 

e AWE32 Wave Table Sound Card * Microsoft Windows 95/30 Days and а AWE32 Wave Table Soun 

* Altec Lansing ACS-31 Speakers ree Support/MS Mouse for only $219 more 

* Microsoft Windows 95/30 Days 3 Year Limitec у "EDO memor 


Free Support/MS Mouse Upgrade 32 DO ry for for on 


$2899 ‘2199 1799 


Business Lease: $107/Mo. Business Lease: $81/Mo. Business Lease: $67/Mo. 
Order Code #500253 Order Code #500252 Order Code #500251 


tPricing is not discountable. tFor a complete copy of our Guarantees or Limited Warranties, please write Dell USA L.P.. 2214 W. Braker Lane, Suite D, Austin, TX 78758. Business leasing 
arranged by Leasing Group, Inc. *Prices and specifications valid in the U.S. only and subject to change withaut notice. The Intel inside logo and Pentium are registered trademarks of Intel 
Corporation, MS, Microsoft, Windows and the Windaws logo are registered trademarks and Windows NT is a trademark af Microsoft Corporation. XJACK is a registered trademark of US 
Robotics Mobile Communications Corporation. ©1996 Dell Computer Corporation. Al! rights reserved. 
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* 256KB Pipeline Burst Cache 
e 1.6GB Hard Drive [10ms] 
• 1515 Monitor (13.7" v.i.s.) 


| * SFX Motion Graphics Accelerator 


with 2MB VRAM 


Multi-session EIDE 


|. MS Office Professional with 


Bookshelf for Windows 95 


| * Integrated Sound Blaster 16 Sound 
{ * Altec Lansing ACS-5 Speakers 


* Microsoft Windows 95/30 Days 
Free Support/MS Mouse 


Pictured System 


$2549 


Business Lease: $94/Mo. 
Order Code #500254 


* Mini Tower Model 


e 8MB EDO Memory 
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e 14XE Monitor (13.19" v.i.s.) 
* 64-bit PC] 1MB DRAM Video 
* 4X Multi-session EIDE CD-ROM Drive 
* Microsoft Windows 95/30 Days 
Free Support/Dell Mouse 
3 Year Limited Warranty 


* Upgrade to 16MB of EDO memor 
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Business Lease: $54/Mo. 
Order Code #500250 
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ti . Microsoft 
pentium — Windows95 


' YOU SAVE 
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• 11.3" SVGA Active Matrix Color Display 
e 16MB RAM (40MB Max RAM} 


| • 256KB L2 Cache 

| • 8108 Removable Hard Drive (1.2GB Max) 
| * PCI Bus Architecture 

| • Smart Lithium lon Battery with 


Advanced Power Management 


Ё 128-bit PCI Graphics Accelerator, 


1MB Equivalent Video RAM 


| * 2 Туре Il/1 Type Ill PCMCIA Slots 


• IrDA-1 Port 


| * Integrated 16-bit Audio 


* Built-in Speaker, Stereo and Mic Jacks 


{ • Extendable 1 Year Warranty 


Pag 


$4399 


Business Lease: $158/Mo. 
Order Code #800048 
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• 11.3" SVGA Active Matrix Color Display 


| * 8MB RAM (40MB Max RAM) 
| • 256KB L2 Cache 


* 540MB Removable Hard Drive (1.2GB Max) 
e PCI Bus Architecture 
e Smart Lithium lon Battery with 
Advanced Power Management 
• 128-bit PCI Graphics Accelerator, 
1MB Equivalent Video RAM 


| © 2 Type 11/1 Type Ill PCMCIA Slots 


| 
1 


* |rDA-1 Port 
• Integrated 16-bit Audio 
* Built-in Speaker, Stereo and Mic Jacks 


|, * Extendable 1 Year Warranty 
id 


$3899 


Business Lease: $140/Mo. 
Order Code #800047 


120MHz PENTIUM PROCESSOR — 
BELLATTUDEXPIPI200 o 
• 10.4" Dual Scan Color Display 

* 8MB RAM (40MB Max RAM) 

e 256KB L2 Cache 

• 540MB Removable Hard Drive (1.2GB Мах) 


e Smart Lithium lon Battery with 
Advanced Power Management 


I" 32-bit Local-bus Video, 1MB Video RAM 
| 2 Type 11/1 Type Ill PCMCIA Slots 


• 6.2 Pounds 


* Optional Dell Latitude DeskDock™ 
Station Available 


* Extendable 1 Year Warranty 


* Upgrade to an 810MB hard drive 
for only $200 more. 


$2399 


Business Lease: $89/Mo. 
Order Code #800036 


75MHz PENTIUM PROCESSOR 

DELL LATITUDE XPi P75D 

e 10.4" Dual Scan Color Display 

* 8MB RAM (40MB Max RAM) 

* 256KB L2 Cache 

• 540MB Removable Hard Drive (1.268 Max} 


e Smart Lithium lon Battery with 
Advanced Power Management 


* 32-bit Local-bus Video, 1MB Video RAM 
• 2 Type 11/1 Type 11 PCMCIA Slots 
e 6.2 Pounds 


* Optional Dell Latitude DeskDock 
Station Available 


* Extendable 1 Year Warranty 


* Double your RAM to 16MB 
for only $299 more. 


$1999 


Business Lease: $74/Mo. 
Order Code #800044 


DELL DIMENSION 


Reliable PCs for 
High Performance Computing 


BUILD PERFORMANCE WITH 
THESE OPTIONS. 
DELL DIMENSION ADD 
1.6GB/3.2GB Travan Tape Backup .............. $249 
3 Year Next-business-day, On-site Service ....... $99 
n'y ot o E $149 
Win95 Mechanical Keyboard.................. $29 
3Com EtherLink Ill Network Interface Card ....... $79 
DELL LATITUDE ADD 
1.2GB Hard Drive (Upgraded from 540MB}....... $400 
24MB RAM (Upgraded from 8MB).............. $699 
Advanced Port Replicator and DeskDock Station. . $229 
28.8 XJACK"/Cabled Modem ................. $259 
External Dell 4X CD-ROM .................... $359 


DIRECT NEWS ON THE INTERNET 

For free updates on Dell's product offerings, pricing 
and other news electronically, send an email message 
to “DirectNews-request@dell.com” 

Please use the word “subscribe” as the body of 


D@LL 


| TO ORDER, CALL | 
800-545-5623 


In Canada* call 800-839-0148 


Mon-Fri 7am-9pm CT • Sat 10am-6pm CT 
Sun 12pm-5pm CT • http://www.dell.com/ 
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DELL DIMENSION 


Reliable PCs For 
High Performance 
Computing 


DELL DIMENSION™ XPS P166s 
166MHz PENTIUM” PROCESSOR 
• Mini Tower Model 
* 16MB SDRAM Memory 
256KB Pipeline Burst Cache 
1.5GB Hard Drive [10ms] 
15LS Monitor (137" v.i.s.) 


FX Motion Graphics Accelerator 
with 2MB VRAM 


* 8X Multi-session EIDE CD-ROM Drive 


* MS" Office Professional with 
Bookshelf for. Windows" 95 


» integrated Sound Blaster 16 Sound 

» Altec Lansing ACS-5 Speakers 

* Microsoft® Windows 95/30 Days 
Free Support/MS Mouse 

* 3 Year Limited Warranty! 


* Upgrade to the Dell 17LS monitor 
(15.7" v.s.) for only $270 more. 

Business Lease’: $94/Mo. 

Order Code #500254 


The New 
Dell Dimension 
XPS P166s 


$2549 


GET THE MOST INCREDIBLE 


MEMORY EVER. 


(JUST TO BE SAFE, WRITE DOWN OUR PHONE NUMBER.| 
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Dell's featured computer artist is Diane Fenster of Pacifica, CA. 


Designed for 


Microsoft® 
Windows 95 


pentium 
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It's the memory of the future: 
synchronous Dynamic RAM (SDRAM to 
you). And this new Dell Dimension XPS 
has it. Finally, your PCs won't be held 
back by the limitations of asynchronous 
EDO memory. Finally, with everything 
tied to the same clock, you can get 
smooth, predictable performance at 
astonishing speeds. Finally, you can 
have a hedge against obsolescence. 
And, the technology once reserved 
for high-end workstations can be 
on your desktop. So check out the 
specs, limber up your dialing finger 
and give us a call. Come to think of 

"It, maybe you should tie a string 
around that finger first. 


800-545-3818 


In Canada* call 800-839-0148 
Mon-Fri 7am-3pm CT * Sat 10am-6pm СТ 
Sun 12pm-5pm CT * http://www.dell.com/ 
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